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IDENTIFICATION
PROCUCT CODE: MRINDEC-11-DEMJR-B-D
PRODUCT NAME: POP-11,70 MEMORY TEST
DATE CRERTED: MARCH 1978
MAINTRINER: DIAGNOSTIC GROUP
RUTHOR: JIM LACEY

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE WITHOUT
NOTICE AND SHOULD NOT BE CONSTRUED RS A COMMITMENT BY DIGITAL
EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION ASSLMES
ggCU§E§$0NSIBILITY FOR ANY ERRORS THAT MAY APPERR IN THIS

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED UNDER_ A
LICENSE AND MRY ONLY BE USED OR COPIED IN ACCORDANCE WITH THE
TERMS OF SUCH LICENSE.

DIEITQL EQUIPMENT CORPIORATION ASSUMES NQ RESPONSIBILITY FOR

USE OR RELIABILITY OF ITS SOFTWRARE ON EQUIPMENT THAT IS
NOT SUPPLIED BY DIGITAL.

COPYRIGHT (C) 1973 1976 BY DIGITAL EQUIPMENT CCRPORATICON
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1.0

2.d
.l

2.2

2.3

3.0

4.0

RBSTRACT

P;ggRRH DEH{Q TEST§ CONTIGUOUS MEMORY ADDRESS FROM 0Q00C00 7O
17757776, 1T VERIFIES THAT ERCH ADDRESS IS UNIGUE (AN ADORESS
TEST) AND THRT EACH MEMORY LOCARTION CAN BE RERD/WRITTEN
RELIRBLY (WORST CASE NOISE TESTS).

THIS PROGRAM MAY BE USED TO ADJUST/MARGIN MEMORY.

REQUIREMENTS
EQUIPMENT
POP-11/70 FAMILY PRCCESSOR WITH 32K MEMORY

STORAGE
PROGRRM STORRGE - THE PROGRAM USES MEMORY C-17777

PRELIMINARY PROGRAMS
DEKBR THROUGH DEKBF

LOADING AND STRARTING PROCEDURE

LOAD PROGRAM INTO MEMORY USING ABS LORDER

LORD RDDRESS 200

SET Swl2 IN DESIRED POSITION (SEE SEC 4.0)

PRESS START,

ASTERISK "#™ WILL BE PRINTED RFTER ERCH PASS.

“DEMJA DONE!™ WILL BE PRINTED AFTER & PASSES.

PRSS COUNT MAY BE MONITORED IN THE DISPLAY REGISTER.
NOTE: THIS PROGRAM SAVES THE LORDERS (BOCT AND RBS), 10
RESTORE THE LORDERS, RESTRRT RT l&e.

ACT11 OPERRTION

IF THE PROGRAM IS RUN IN QUICK VERIFY MODE UNDER RCTIl THE
PROGRAM IS DONE ARFTER THE FIRST PRSS..PAGE

SWITCH SETTINGS

SWIS = 1 OR UP.... HALT ON ERROR
NOTE: IF SW1S=1 WHEN AN ERROR OCCURS THE PROGRAM WILL
HALT. AND THE CORRECT NATA WILL NOT BE LOADED INTO THE
FRILING ADORESS. IF S..i5 1S5 RAISED AFTER THE ERROR
TYPEOUT BEGINS THE PROGRAM WILL HALT WHEN THE TYPEOUT
COMPLETES, AND THE CORRECT DATA WILL BE LOARCED INTO
THE FAILING ADORESS.

SWiY4 = 1 OR UP.... LOOP SUBTEST
SWi3 =1 OR UP..... INHIBIT ERROR TYPEQOUT

Wieg = 1 OR UP....INRIBIT USE QF MEMORY MANARGEMENT
NOTE: INHIBITING THE USE OF MEMORY MANRGEMENT CAN
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BE DONE ONLY WHEN THE PROGRAM IS STARTED.
IF THE USE OF MEMORY MANAGEMENT IS INHIBITED THE LAST
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s.0
S.!

.0

6.1

ADDRESS RS TYPED BY THE PROGRAM WILL ONLY REFLECT THE
AMOUNT OF MEMORY UP TO 28K (LAST ADDRESS = 160000).

SWil = 1 0R UP..... INHIBIT SUBTEST ITERARTION

SWI10 =1 OR UP..... RING BELL ON ERROR

SW3 = 1 OR LUP...... DISPLAY ERROR COUNT IN DISPLAY

REGISTER

SW9 = 0 OR DCUWN... DISPLAY PRSS COUNT IN DISPLAY

REGISTER

SW8 = 1 OR UP..... HALT PROGRAM UNRELOCATED 8 RESTORE
LOADERS.

SUBROUTINE ABSTRACTS
SCOPE

THE PROGRAM STORES IN Rl THE PC OF THE LAST TEST SUCCESSFULLY
EXECUTED AND MAY BE USED RS AN AID IN DEBUGGING IF THE PROGRAM
’BOMBS’ BECAUSE OF A HARDWARE FAILURE.

ERRORS

THESE TESTS PRINT OUT THE PC WHERE THE ERROR WAS DETECTED, THE
FRILING ADDRESS, THE GOOD DATA, AND THE BAD DATA I.E.

PC=XXXXXX ADDRESS AAARRAA GOOD DATA GGGGGG BAD DATA BBBBEB

THE RDDRESS JF THE FRILING LOCATION IS THE TRUE 22 BIT
PHYSICAL RDORESS.

NOTE: WHEN TESTING MEMORY LOCATIONS 0-77776 THE PC _TYPED WILL
E%ST?NQULTIPLE OF 100000 GREATER THAN RELFECTED IN THE PROGRAM
THE ADDRESS OF THE BAD DATR IS IN (R2) -2

THE GOOD DATA IN RO

THE BRD DATR IN R3

THE ADDRESS OF GOOD _DATA IS IN R4 (RANDOM DATA TEST ONLY)

WHEN AN ERROR IS DETECTED WHEN EXERCISING THE MEMORY USING THE
WORST CASE NOISE PATTERNS, THE USER SHOULD RESTART THE PROGRAM
SELECTING PROGRAM ¥2(SEE SEC 9.1 FOR DETAILS) SELECTING THE
APPROPRIARTE PARAMETERS. _ THE USER CAN USE THE PC AND RDORESS
OF THE FRILURE TO SELECT THE PROPER CORE BANK(S) RFFECTED AND
ghéSBILI#%ES SPECIFIC PATTERN. THIS ALLOWS MAXIMUM SCOPE

PARITY ERROR
IF A PARITY ERROR IS DETECTED THE PROGRAM WILL TYPE:

PARITY ERROR
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PC=PPPPPP MEMORY ADDRESS
PARITY ERROR REG=EEEEEE

IS
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8.0
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8.3

8.4

WHERE PPPPPP IS THE CONTENTS OF THE PC WHEN THE PRRITY ERROR
OCCURRED, RRAAAARRAA IS THE ADDRESS OF THE WORD, EEEEEE IS THE
CONTENTS' OF THE MEMORY ERROR REGISTER, AND 77774772777 1S~ THE
MARGIN SETTING AT THE TIME OF THE PARITY ERROR.

AFTER REPORTING THE PARITY ERROR THE PROGRAM WILL START‘QVER.
RESTRICTIONS

STARTING RESTRICTION
PROGRAM MUST NOT BE RELOCATED WHEN RESTARTING

OPERATIONAL RESTRICTION

PROGRAM CHECKS CONTIGUOUS MEMORY IF A PARITY ERROR TRAP OCCURS
WHEN THE PROGRAM IS RELOCATED PROGRAM ACTION IS UNDEFINED. IF
PARITY MEMORY IS AVAILABLE OR SELECTED THE 3XOR9 TEST PATTERN
IS FOR PARITY MEMORY ONLY. DO NOT POWER FAIL THE FROGRAM WHEN
THE PROGRRM IS RUNNING RELOCATED.

MISCELLANEOUS

IF THE PROGRAM HALTS IN THE TRAP/INTERRUPT VECTOR RRER
(0-1000), EXAMINE REGISTER 6 (THE STACK PTR). R6 CONTAINS THE
RDDRESS WHERE THE PC OF THE INSTRUCTION THAT CAUSED THE TRAP
gggglETég) STORED. SEE ALSO RI (Rl SPECIFIES THE LAST TEST

NOTE: THE PDP-11/70 WILL DISPLAY_ THE TRAP VECTOR AOCDRESS+4 IN
THE ADDRESS LIGHTS. THUS R TRAP TO 4 (BUS ERROR) WILL DISPLAY
10 IN THE RDDRESS LIGHTS.

STACK POINTER
THE STRCK POINTER IS INITIALLY SET TO 520
AND IS RESET TO THIS VALUE AT THE START OF EACH SUBTEST.

PRSS COUNT

SIX PASSES ARE REGUIRED FOR COMPLETION OF THIS PROGRAM; AT
WHICH TIME AN "#" WILL BE PRINTED. THE PASS COUNT MAY BE
OBSERVED BY TURNING THE SWITCH TG THE DISPLAY POSITION.  (THE
PASS COUNT IS ALSO STOREC IN LOCATION 1000.) THE PASS COUNT
SHOULD BE MONITORED IN THE EVENT THRT THE PROGRAM ENTERS AN
UNDEF INED LOOP..BLANK 1

ERROR_COUNT

ERCH TIME AN ERROR OCCURS, THE ERROR_COUNT IS INCREMENTED.
THE ERROR COUNT CAN BE OBSERVED BY TURNING THE SWITCH TO THE
DISPLAY POSITION AND SETTING SWITCH 9. (THE ERROR COUNT IS
RLSO STORED IN LOCATION 1002.) THE PROGRAM WILL COUNT 17777(8)
ERRORS; THE ERROR COUNT IS NOT INCREMENTED PRST  THIS
VALUE. .BLANK 1

DISPLAY REGISTER

EITHER THE PASS COUNT OR THE ERROR COUNT 1S DISPLAYED IN THE
DISPLAY REGISTER. THE COUNT TO BE DISPLAYED IS CONTROLLED BY
THE SETTTING OF SWITCH 9..BLANK 1
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g
272 THE PROGRAM MAY BE POWER FAILED WHEN RUNNING. WHEN THE POWER
273 RETURNS THE PROGRAM WILL CONTINUE IN SEQUENCE.%*CAUTION®* DO
e’ NOT TURN POWER OFF/ON UNTIL THE MESSAGE ’'POWER FQILED’ HRS
SZS BEEN TYPED. THIS IS BECAUSE THE STACK MAY OVERFLOW.
{ -
27 8.6 EXECUTION TIME
5;9 EXECUTION TIME IS DEPENDENT ON THE AMOUNT OF MEMORY.
e80 9.0 PROGRAM DESCRIPTION
281 THE PROGRAM VERIFIES EACH ADDRESS BY WRITING THE VALUE OF EACH
282 ADDRESS  INTO_ITSELF STARTING AT LOCATION 20000 AND ENDING AT
283 THE LAST LOCATION IN MEMORY. THE VALUE OF THE LAST LOCATION
284 +2 IS TYPED ON THE TTY. NEXT THE VALUES WRITTEN ARE VERIFIED.
285 TO COMPLETE THE ADORESS TEST THE COMPLEMENT VALUE OF ERCH
286 MEMORY RDDRESS IS WRITTEN STARTING AT THE LAST MEMORY ADDRESS
287 AND ENDING AT ADDRESS 20000. THE WRITTEN COMPLEMENT VALUES
288 ARE THEN VERIFIED. THE NEXT PHASE OF TESTING INCLUDES
289 READING, WRITING AND CHECKING MEMORY USING WORST CASE NOISE
230 TEST PRYTERN. A SUBTEST 1S DEDICATED TO CHECKING THE PATTERN.
291 THE TEST PROCEEDS BY EXERCISING EACH BANK OF MEMORY USING THE
232 WORST CASE PATTERN. _THE PROGRAM THEN CHECKS MEMORY USING
293 RANDOM DATA (RANTST). THIS ROUTINE MOVES THE PROGRAM CCDE
234 THROUGHOUT MEMORY STARTING AT LOCATION 20000, AND RELQOCRTES
235 THE DATA BY A_ 32(10) WORD OFFSET ON__ EACH  SUBSEQUENT
296 RELOCATION. I.E., FIRST RELOCATION IS TO 20000, NEXT IS TQ
237 20100, THEN 20200, 'ETC. AFTER RELOCATION THE CODE MOVED IS
238 CHECK;D AGAINST THE ORIGINAL CODE (0-17776). WHEN THE RANDOM
233 DATA ~ ST IS COMPLETE THE PROGRAM THEN SUCCESSIVELY ROTATES A
300 0 Bl (ROTO) AND A "1’ BIT (ROTL) THROUGH ALL OF MEMORY. WHEN
301 ALL TESTING IS COMPLETE THE PROGRAM INCREMENTS THE PARSS COUNT
302 (LOCATION 1000) AND RESTARTS BEGINNING WITH THE WORST CASE
303 NOISE TESTS. AN RSTERISK (#) WILL BE TYPED ON COMPLETION OF
304 EACH PASS, ANG WHEN & PASSES HAVE BEEN COMPLETED THE PROGRAM
305 WILL TYPE "DEMJA DONE' AND RESTART THE PROGRAM BEGINNING WITH
ggg THE MEMORY ADDRESS TESTS.
%
308 NLIST MO,MC
308 . LIST ME
310 ABS

JMCALL STYPE
.TITLE MAINDEC-11-DEMJR-B POP11,70 MEMORY TEST
.SBTTL STARTING INST & DEFINITIONS

; COPYRIGHT 1973 1976 DIGITAL EQUIPMENT CORP., MAYNARD,MRSS.

; THIS TEST CHECKS THAT ALL MEMORY ADDRESSES ARE UNIQUE USING ADDRESS TESTS
:AND CHECKS DATA RELIABILITY OF MEMORY USING WORST CASE NOISE TEST PRTTERNS
;A RANDOM # PATTERN (PROGRAM CODE RELOCARTED), R ROTATING O AND ROTATING

W W I I WD W)
Pt Dmn e Bs e Bt ot it et
DO £ WM

313 !1 PATTERN.
3281 :LOADING AND STARING INSTRUCTIONS

328 :LOAD ADDRESS 200 AND START

324 INOTE: PROGRAM WILL RUN WORST CASE TEST PATTERNS IN LOWEST 4K

324 _ s THUS THE PROGRAM CANNOT BE RESTARTED AT 200 IF ¢ .OCATED. TO PREVENT
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;RELOCATION FROM OCCURING DEPOSIT 200 INTQ LOCATION 42 (NOT NECESSARY

:IF LOADED VIR ACTI1).

THIS ACTION WILL PREVENT RELOCATION AND ALSO

: INHIBIT TESTING MEMORY IN LOMWEST 4K,
: THIS PROGRAM RLSO RELOCATES THE ABS AND BOOT Lonoens TO ALLOW TESTING
:OF MEMORY, TO RESTORE THE LOADERS RESTART AT I&2

STACK POINTER IS SET AT 500

!
; AN ASTERISK '#° WILL BE PRINTED ON COMPLETION JF EACH PASS, AND
: THE PROGRAM NAME WILL BE PRINTED WHEN TEST IS COMPLETE.
: GENERAL REGISTER ASSIGNMENTS
0000C0 RO=%0
000001 R1=%1
000002 R2=%2
000003 R3=%3
000004 R4=%4
000005 RG=%5
000006 SP=46
000007 PC=%7
000030 RI0=%0
000001 R11=x1
000002 R12=72
000003 R13=73
000004 R14="4
000005 R15=45
:STATUS REGISTER (PSW) BIT ASSIGNMENTS
000001 C=1 :C BIT
0000C2 V= 'v BIT
000004 =4 12 3I7
000010 N=10 :N_BIT
000020 1=20 'TF BIT
000340 PRTY7=340 :PRIORITY LEVEL 7
000200 PRTY4=200 :PRIORITY LEVEL 4
000000 KM=000000 : KERNEL MODE
040000 SM=040000 ; SUPERVISORY MODE
140000 UM=140000 s USER_MODE
600008 PKM=000000 *PREVIOUS KERNEL MODE
010000 PSM=010000 :PREVIOUS SUPERVISORY MODE
030000 PUM=030000 *PREVIOUS USER MODE
004000 REG=004000 'SELECT RI0-R1S
: VECTCR ADDRESSES
00000H ERRVEC=Y ;ADDRESS OF ERROR VECTOR
000010 RESVEC=10 :ADDRESS OF RESERVED INST. TRAP VECTOR
000014 ‘ TBITVEC=14 ;ADDRESS OF 'T* BIT TRAP VECTOR
000014 TRTVEC=14 RDDRESS OF 'TRACE’ TRAP VECTOR
00014 BPTVEC=14 QDDRESS OF ’BRERKPOINT’ TRAP VECTOR
000020 I0TVEC=20 ;ADDRESS OF 10T TRAP VECTOR
000024 PFVEC=24 ' ADORESS OF POWER FRIL TRAP VECTOR
000030 EMTVEC=30 :ADDRESS OF EMT VECTOR
000034 TRAPYEC=34 ! ADORESS OF TRAP VECTOR
000060 TKYEC=E0 *ADDRESS OF TTY KEYBCARD INTERRUPT VECTOR
000064 TPYEC=E4 :ADDRESS OF TTY PRINTER INTERRUPT VECTOR
000240 PIRVEC=240 ' ADDRESS OF PIRQ VECTOR
600244 FPEVEC=244 :QDORESS OF FLOATING POINT INT. VECTOR
000250 MMVEC=250 'ROCRESS OF MEM MGMT ERROR TRAP VECTOR

—
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DEFINITIONS

{RESISTER RDORESSES

: MEMORY

+MISC. EQURTES
Ru=6

PSW=777 - ADDRESS OF STATUS REGISTER
SLR= 177°7w AOCRESS OF STACK LIMIT REGISTER
PIRQ=177"7 :ADORESS OF PROGRAM INTERRUPT REQUEST
UBRERK=17777 :ABORESS OF MICRO BREAK REGISTER
TKS=177560 :ADORESS OF KEYBOARD CSR

TKB=177862 :ADDRESS OF KEYBOARD BUFFER
TPS=177564 :ADDRESS OF TELEPRINTER (SR
TPB=177566 :ACDRESS OF TELEPRINTER BUFFER
SWR=177570 tADCRESS OF CONSOL SWITCH REGISTER
DISPLAY=177570 :QOCRESS OF CONSOL DISPLAY FEGISTER

;INITIRL STACK POINTER SETTING

STKPTR=SCO

{MISCELLANEOUS BIT RSSIGNMENTS
ITi15= 100

81

BITi4= (40000

BITi3= (0200C0

BITle= (10000

BIT3= 001300

BIT8= (00C400

BITe= 000100

MANRGEMENT REGISTER RDDRESS ASSIGNMENTS

SRQO=1775872 +ADORESS OF MEM MGMT REGISTER SRO
SRi=!77574 : - - » * SR!
SR2=177576 " * * " __ S
SR3=172516 +RDORESS OF MEM MGMT REGISTER SR3
KIPDRO=172300 :ADCRESS CF KERNEL 'I' PAGE
KIPDR1=172302 :DESCRIPTOR REGISTERS

KIPDRE=172304
KIPDR3=172306
KIPDR4=172310
KIPORS=17231¢2
KIPORB=17231Y4
KIPDR?=172316

KIPARD=172340 ;ADDRESSES 0D KERNE
KIPAR]=17234e *PAGE ADRESS REGIST
KIPAR2= 172344
KIPAR3=172246
KIPARY=172350
KIPARS=172352
KIPART= 172354
KIPAR. =i72356

L "I" SPRCE
ERS

; INSTRUCTION EQURTES

HLT=TRAP
SCOPE=EMT ; SCOPE IS AN EMT TRAP

:R-W BIT IN PDR RESISTERS
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MAINDEC-11-DEMIA-B PDP! ;Jrn MEMCRY TEST MACYIl 27.732) 09-SEP-T6 17:07 PAGE 12
DENJRB.P11 STARTING INST 8 DEFINITIONS

335 300000 UP=0 , :UP BIT IN PDR REGISTERS

433

40

44]

442

443

44y

445

446

447

<48

443

450

451

452

483

454 000000 .=0

4S5 000000 000000 .WORD O :SPECIAL TRAP/INTERRUPT CATCHER IF PRO-

485 00000 000CO0 'WORD O :GRAM HALTS AT O THEN ADDRESS WAS NOT

457 :LORDED PROPERLY FRCM VECTCR.

458 00000M 001126 .HORD sanrnp

453 00080 000082 "WORD RTI

463 CO0ON " =TRAPVEC

461 00703 001204 .MORD  ERRCR

462 000038 000340 .MORD  PRTY?

463 0C0046 - =46

3&5:5' 300046 00423 LOGICAL

466 0oeose . =52

4E7 0000S2 (ON0000 49300

458 0090100 .=100

469 000100 004SE? 0006E4 CRLF: ISR RS, SPRINT

<70 0G010N4 00074 $CRLF

4?1 000106 000207 RTS PC

422 000110 (00CO00 RELFL: .WORD O

473 0001ie 009000 SAVPC2: .WORD O

474 000162 .=162

475 000162 012706 000S00 PONE: MOV 8500,5P :STRRTING ADDRESS TC RELGCATE LCADERS.

476 000166 004767 002016 JSR PC, SRLOR

477 007172 000000 HALT

478 000174 COONOI BR PTWO

479 - 800200 .=200

480 000200 012706 000500 PTWG: MOV 8500, SP ;STARTING noonsss OF MEMORY TEST.

481 000204 000137 00e37e IMP S¥START GO TO START OF TEST

482 __ 00geso .=250

483 000250 (000500 JWORD O : MEMORY MANRGEMENT TRAP VECTOR.

ZSE 000252 000000 JMORD O i

486 ’

487 :ROUTINE TO SAVE REGISTERS ON THE STACK

<E8 : CALLED BY SAVE MACRO on ISR PC.3SAVR

489 0002S4 012667 000016 §SAVR: MOV (SP)+, | shvs RETURN PC

0l

015546 MOV RS, -(SP)
43] (G022 010446 MOV R4, -(5P)

010346 MOV R3. -(5P)




MRINDEC-11-DEM]R-B PDPll
STRRTING I

CEMIRB.P1!

S

mmmmmmmmmmmgb

4]

spoposh 2papaPep oPes pe
O PN LD U0

PRI

000266

20087

030278

8°,383

000634

010246
CIC146
13848

cgr
OCOuOO

P—e ot Pt Pt Pus Ppo s

2605

g?ODDUDDD
o
o
¥

013746
004767
00S737
Qdl42}
Ci3746

00lu42l
012700
012702
012203
012640

C12840

~0
NS

CC0Q1s

177583
177542
£00762

177572
177576
172516

172300
000010

172340
0CCs76

0oOsSeH
cooise

172360
000010

172320

ME
T

CRY TE
CEFIN

0C30eH

ST
ITION

18:

ngl 271732)

MOV
MOV

A

03-5eP-76 17:07 PRGE 13

Re,-(SP)
g
EC)+ PC

s RETURN
:CONTRINS RETURN RDDRESS

:ROUTINE TO RESTORE REGISTERS SAVED QNEEHE STRCK

: CALLED BY RESTORE MACRC CR JSR

§RESTR: MIv

18:

s THE PONER DOWN ROUTINE SAVES THE KEYBOARD STATUS,THE GENERAL REG ISTERS
MEM MGMT REGISTERS (KIPORO-KIPOR? KI#QRD-EIPRR? SR3, S

tRO RS, AND
:ON THE STACK AND SAVES THE STACK POINTER IN PESTK

POWN:

18:

es:

33:
FFSTK:

PUP:

18:

cs:

MOV
MOV
MOV
MoV
MOV
Mov
MOV
0

53: &3

PC,
SG‘ RETURN PC

;RE’#RN
: CONTRINS RETURN ADDRESS

SEB;L POWER FRIL RCUTINE
;POWER FAIL ROUTINE

MOV
JSR
TST
BEG
MOV
MOV
MOV
MOV
MOV
MOV
MoV

S4TKS, -(SP)
PC, $SAVR
S8MMAVA

38

285SR0, - (SP)
UOSRE -{SP)
asSR3’ - (3P
OKIPD§0 )

0
SPUP, JdsPF.E.

; POWER UP ROUTINE.
NOP

O#PFSTK, SP
MMAVA

4$
sKIPAR?+2,R0

cxiponr+e RO
(SP)+, - (RE

; SAVE KEYBORRD STATUS

:GO_SAVE REGISTERS ON THE STACK
;CHECK IF MEM MGMT IS AVAILABLE
:BRANCH_IF NOT AVAILRBLE

: SAVE SRO

:SAVE SR2
:SAVE SR3
:GET ADDRESS OF KIPORO

; SAVE KIPDRO-KIPDR?

;GET ACDRESS CF KIPARRC
:SAVE K 'PARD-KIPAR?

;SAVE STACK PTR IN FOLLOWING LOPQTKON
:CONTAINS STACK BTR SSTER POWES FhiI\.
tSET POWER FAIL VECTOR TO PP ROLTINE

;SET STACK PTR
:CHECK IF MEM MGMT I# RVAILABLE

;GET ADDRESS OF KIPAR7+2

;RESTORE KIPAR7-KIPARC

;GET RDORESS OF KIPCR:+2
;RESTORE kIPDR7-KIPDRC

, SR2,5RA)
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MRINCEC-11-DEMJIR-B FOPL1-70 MEMORY TEST MACY!l 27(732) 03-SEP-?6 17:07 PAGE 14
PCUER FRIL ROUTINE

OEMJRB.

549

Pll

000636
88 40

44
000650

00e0

000662
0666

001016

i

012637
8 5067
14
004767

004767
012637

04
00s015

000752
000000
80C0a0
000000
2CJ000
000000

000CaC
0coa0e

{77ele

1775
0“%522

004444
177406
177560
000S02 090024
177772

0CO0u46

047520 Q42527
040506 Qu4blll

Coo

000016

177762 (000010
177776

000014

SUB
MOV P)+ +RESTORE SR
v (s iR Eéran 3 2
MOV (SP)+ aasno RES
4y 535 ggngvh HSNK xr PﬂR*TY REGISTERS ARE ENABLED
cs ISR PC, .MAMF co ENRBLE PARITY REGISTERS
' JSR PC,SRESTR sRESTORE REGISTERS FROM STACK
MOV (SP)+, 28TKS
EEX ?gguu "@8PFVEC  ;SET POWER FAIL TRAP TO POWN ROUTINE
108: JWORD O
118: é?f {gg -DELAY WRITING FOR TTY MOTOR
JSR RS, §PRINT :G0 TO PRINT ROUTINE
PURFAIL
5%: NOP
RTI s RETURN

PWRFRIL: .ASCII <15>¢12>'POWER FRILED®

$CRLF: .RSCIZ <1512

.SBTTL TRGS 3 PRINT ROUTINE

"EVEN

ICNT:  _WCRD O - CONTAINS PASS COUNT

ICOUNT: .WORD O CONTRINS ITERATION PATTERN

ERCNT: ™ D :CONTRINS ERROR COUNT

LODISP: 0 :CONTAINS DISPLAY REGISTER IMAGE

MMAVA: O nsn MGMT AVAILABLE INDICATOR

=NOT AVAIL,-1=AVAIL(18 BIT MODE)

-a-nvnxL(aa "BIT MODE)

RELOCF: .WORD O : CONTAINS RELOCATION FACTOR

COUNT:  .WORD O : TEMPORARY WORKING LOACATION

:ROUTINE TO Pnss nsssncs ADDRESS TO TYPE ROUTINE BELOW
:CALL: JSR RINT
nggsncs aobasss

$PRINT:
MOV (RS)+, 1% :GET MESSAGE ADDRESS
ADD RELOCF, 1§ :R00 RELOCATION FACTOR
MOV 8PS, ~(5P) PUSH PSW ON THE STACK
ISR PC..TYPE :CALL TYPE ROUTINE

18: .WORD O CONTRINS MESSRGE ADDRESS
RTS RS ,RETUR

+ROUTINE TO TYPE RSCI] MESSAGE. MESSAGE MUST TERMINATE WITH A O BYTE.
EHELROUTigE WILL INSERT A NUMBER OF NULL CHRRACTERS AFTER R LINE FEED.
; MESADR ;MESROR IS FIRST ACDRESS OF RSCIC STRING

: TAGS USED BY THE TYPE ROUTINE BELOW




MRINDEC-11-DEMJR-B POPL1.70 MEMORY TEST MACYLl 27(732)
TRGS 3 PRINT ROUTINE

DEMJRB.P11

505 001020
632 BBifes
608

609 001023
613 001384
611 001026
612 00!030
613 00i032
618 00l
615

515 Ooiow
617 031946
£18 001050
£19 001082
20 0CiO84
621

622 001056
623 001062
624 001066
625 001970
626

627

628 001074
£29 801100
630 001182
631 001106
B30

£33 001110
629 0C1114
635 001116
636 001124
637

638

639

E40 001126
4] 00113¢
E42 00I13Y
E43 001136
g4 201140
B4S 101142
€45 001144
E47 001150
648 001152
643 001156
650 001162
651 001184
652 001170
653 001172
ESH

655 001174
656 001200
657

658

£E9

%

000

177564
177566
01CQus
017600
062766

0803
005726
012600

004767
122726
001366
016746

88888% coCace

000Ce6
gceole

177724
000001
0goce2

177710
occaoe

177570

177770

000376
17786086

177600

177740
G00e0C

177702

S?ULt: .Bi;E
gréch- ZEYT
STKFLG: .BYTE
$TPS: .WORD
$TPS: .WORD
LTJYPE: MOV
MoV
RDD
13: MOVB
8NE
TST
MOV
RTI
es: JSR
38: CMPB
BNE
MOV
48: DECB
BLY
JSR
BR
TYPIT: 71878
BPL
mMove
R1S

FO2

09-SEP-76 17:07 PRGE 1S

'-'D oo

77564
177266
RO,-(SP)
aat P).RO
(SP)

(RD)+,-(SP1
Pt 3

(SP)+

(SP)+ RO

PC.TYPIT
réé (SP)+
SNULL , - (SP)
1(SP)

33

PC, TYPIT

4§

aslps
2(SP),a8TP8
PC

CONTRINS NULL CHARACTER

88 I 8 OF FiL*ER SHQRQQTEFS

NTAINS TELEPRIN VRILHBLE FLRG
:0/377 = AVAIL/NOT AVAIL

CONTRINS KEYBOARD AVAILABLE FLAG

: ADD RE?? QF TLEPRINTER STATJS REGISTER
2282 23 OF TELEPRINTER DATA BUFFER

T MESSAGE ADDRESS
2EJUS§ ETURN PC

; PUSH CHARACTER T ?E TYPED CNTO STARCK
:BRANCH IF NOT THE TERMINATOR
;POP_TERMINATOR CHAR OFF THE STACK
‘RESTORE RO

;RETURN TO CALLER

; TYPE CHARACTER

:CHECK IF CHARRCTER WAS A LINE FEED
:BRANCH_IF NOT LINE FEED

:GET 8 OF FILLERS REQUIRED AND FILLER
; CHARACTER,

:DECREMENT FILLERS REQ. COUNT
:BRANCH IF NO MORE FILLERS ARE REQUIRED
:TYPE FILLER CHARACTER

;WARIT FOR OUTPUT DEVICE
; OUTPUT CHARACTER

£ XXOOOOOKXXXXX XXX XXX XXXXXXHXXXXX
:ERROR TRAP SERVICE ROUTINE
ERRTRP: T1ST J3SUR

18:

23:

BPL
HALT
TST
. WORD
BNE

MOV
MOV
JSR
JSR
TRAPY

JSR
DIGITS
HALT

CLR
JMP

.44

(PC)+

0

23

SP. 1S
(SP) R2
PC, $FCRMO
RS, SPRINT

RS.SPRINT

18
34200

;CHECK IF HMALT ON_ERROR

Egﬂ?CH IF NO HRLT ON ERROR
CHECK IF PREV TRRP TC 4 REPORTED
: CONTAINS ERROR REPORTED FLAG
*BRANCH IF NOT RESORTED

:SET 'NOT REPORTED’

:GET PC OFF STACK

:GO TO FORMAT ROUTINE

:G0 TO PRINT ROUTINE

;GO TO PRINT ROUTINE

;ERROR! SECOND TRAP TO 4 OCCURRED
:BEFORE FIRST WAS PRINTED

;RESTART AT 200

.SBTTL ERROR SERVICE ROUTINE
;ERROR_SERVICE CALLED BY JSR PC,ERROR INSTRUCTION
:OR HLT (R TRAP INST)




MRINDEC-11-DEMJR-8 FOPL11/70 MEMORY TEST MACYLl 27(732)
ERROR SERVICE ROUTINE

OEMJRB.PLI

66l 0Cla0u
Q01808

662
el H3tsle

265 00lea4

677 001304

W
Y
£

3338333388385
FFEPERERTE

—
()
un
. -

630 001360

000240
08336?
gea-ed
032737
801%1
4276
0se’e?
016737
005737
100002
200000
00C470
032737
0010S1
004767

Q16602
004767

010046
004767

004367
001514
010346
004767
004767
004767
032737
00140

00456

001527
005737
100001
000000
010042
062702
000002

0SileM
020104
040
120

Q17777

000001
0010C0

017777

029000
176750
000014
000240
177450

177442
000004
000214
177424
0031583
003144

177402

000416
177366
000402
176462
176656
002000
177332

177570
0C000e
050101

047524
836503

177842

177570

177570

Quaceg
032340

sial

ERROR:

4s:

53

109:

118:
13:

es:

38:

TRAPY

ERRPC:

NOP
CHP

38

.RSCII

.RSCIZ

GOe2

03-SEP-76 17:07 PAGE 16

817777 ,ERCNT

y
a1 ERONT
#8179, J¥SWR

S$
817777 ,LODISP
ERCNT LDODISP

LDDISP, 3#DISPLAY

33SKR
.+b

38
:goaoo,assun
PC,$SAVR
14{5P), R2
PC, $FORMO
RS, §PRINT
RS, SPRINT
4(SP) .R2

PC, SFORMO
RS, $PRINT
PENFLG

118

PEFLG

108

RS, $PRINT

RO,-(SP)
PC, 028

RS, $PRINT
R3,-(SP)
PC.02R

PC. CRLF

PC’ SRESTR
ggboo,ansun

RS, SPRINT
J4SWR

.4

RO, - (R2)

82 R2

"TRAPPED TO 4 °

'PC=’

;CHECK FOR MRX ERROR CNT

; INCREMENT ERROR COUNT
;SWITCH 9 UP?

;SAVE RELOCATION BITS
*LOAD ERROR COUNT

-LOAD DISPLAY REGISTER
sHALT ON’ERROR

s PRINT OUT DESIRED?

!BRANCH IF NO PRINTOUT

:60 SAVE REGISTERS ON THE STACK
:GET_PC_OF ERROR CALL

:G0 TO FORMAT ROUTINE

:GO TO PRINT ROUTINE

;GO TO PRINT ROUTINE

:GET _FRILING RDDRESS (IN Re2)

;GO TO FORMAT ROUTINE

;GO TO PRINT ROUTINE

;BRANCH IF PARITY ERROR DETECTED
;BUT NOT FOUND

; BRANCH IF PARITY ERROR DETECTED
;BUT_FOUND

;GO TO PRINT ROUTINE

;PUSH VALUE TO TYPED ONTO STRACK
;GO PRINT VALUE

;GO TO PRINT ROUTINE

;PUSH VRLUE TO BE TYPED ONTO STRCK
R S

;G0 TO PRINT ROUTINE

;MALT AFTER PRINT OUT

;RESTORE CORRECT DRTR TO ADDRESS




MRINDEC-11-DEMJR-B FOP11-70 MEMORY TEST MACYLl 27(732)

OEMJRB.PILL

717 CT.3Al
00150
001514

o612

oo
s oo P
oo

oooooocoooos
PNEEEEQORRR

RE

0017
0Ci746
001750

ERROR SERVICE ROUTINE

107 047517 020104 XMTDART: .WSCI2
Q40508 040524 000075
041080 042101 oqaoug RECDAT: .ASCI2
652101 036531 )

007 060 BELL: .RSCIZ

120 0S1101 (52111 PARREG: .RSCIZ
020131 051105 047522
020122 042522 036507

000
001554
086767 177204 000014 $FORMO: ADD
066767 177176 000152 ADD
004767 176460 JSR
012704 002351 118: MOV
005003 CLR
162702 000002 SuB
010205 MOV
010501 MOV
005767 177144 15T
001426 BEQ
032737 000001 177572 BIT
001422 BEQ
042701 017777 BIC
000301 SWAB
006001 ROR
006001 ROR

1 ROR

006001 ROR
017102 001774 MOV
012700 000006 MOV
006302 ASL
006103 ROL
077003 508
042705 160000 BIC
060502 ADD
005503 ADC
605001 18: CLR
012700 00000S MOV
806003 128:  ROR
006002 ROR
006001 ROR
005300 DEC
001373 BNE
012706 000010 MOV
000405 BR
006301 23 ASL
006102 - ROL
006103 ROL
005305 DEC
001373 BNE
012705 (00003 33: MOV
116324 002312 41%:  MOvVB
005003 CLR
005300 DEC
001364 BNE

HO2

03-SEP-T6 17:07 PARGE 17

'GOOD DRTR=’
' 8AD DRTAR='

e

/PARITY ERROR REG=~/

RELOCF, 118+2
RELOCF°:15+E

sotcxrs RY
ua R

R2, RS

RS 'Rl
MMAVA

81, 38SR0

817777 ,R1

RS
DISTRB(3), (W)+
R3

RO
c$

.EVEN
:ROUTINE TO PLACE ASCII VALUE OF AN ADDRESS IN TO ADDRESS MESSAGE

;GO SAVE REGISTERS ON THE STACK
;ADDRESS WHERE ASCII VALUES ARE STORED
:MORKING 8 INDEX REGISTER

RDigST RDDRESS

;CHECK IF MEM MGMT IS AVRILABLE
:BRANCH IF NCT AVAILABLE
: 1S MEM MGMT EMNABLED

; SAVE PRR SELECTOR BITS
: SWAP BYT

;FORM INDEX VALUE

;GET _CONTENTS OF PAR

:SHIFT COUNT

:SHIFT KIPAR] & PLACES LEFT
;MS8’S GO INTO R3

;CLEAR PAR SELECTOR BITS
:FORM 22 BIT ADDRESS
:IN R2 § R3

;0IGIT COUN
s PRINT FIRST DIGIT

;DIGIT SHIFT COUNT

:LOAD DIGIT INTO MESSAGE
:CLEAR INDEX

:DEC DIGIT COUNT




MRINGEC-11-DEMIR-B POPL1/70 MEMORY TEST MACYLl 27(732)
ERROR SERVICE ROUTINE

DEMJIRB.

' (

w
Ow

Q0 00 (0 0D 0D (00D 00U (DWW AD
N 2pepe e papepopot=pe(])
OOV N LW +—

g2l

Pll

0LL7Se
881225
001772

001774
1778
2C00

002002

002004

002006

002010
002012

002056
002060
0090n2
002064
002066
002070
002072
002074
002576
002132
002104
002106

002110

002112
002116
002120
002ie2
0021¢e6
002134
002136
002140
002142
002146
002180
002154

00476
g7
000207

172340
172342
172344
172346
172350

172356

M
SReRase

o
—
N
o
NN

¥

Bee58E
RoRkBRBRR

010087

176322

1599 155545

176234
000016
000006

00C260
000040
176716

176178

177772

017776
002140

020000

00Se72
000102

000004

JSR

Bi

RTS

PRRTAB: KIPARO
KIPAR
KIPAR
KIPAR3
KIPARY
KIPARS
KIPARE
KIPRR?

102

09-SEP-76 17:07 PAGE 18

PC,SRESTR

BE Bk 188

;RESTORE REGISTERS FROM STACK

; RETURN

;ROUTINE TO TYPE QOCTAL VALUE PUSHED ONTQ STACK

SCALL: MOV

JSR
OEQ:
JSR
MOV
MOV
CLR
ROL
ROL
18: RDD
MOV

cS: -WORD
LODFLO: .WORD

$LDOR
BEQ
RTS
33: MOV
MOV

BR
es: CMP

VRLLE -(SP)
PC, 02A

PC, SSAVR
16{5P), RO
#6,R3

rR2’

RO

R2

260, R2
Re, 2%

RS, SPRINT

PC, SRESTR
;s¢)+ (SP)

0

0
:ROUTINE _TO SAVE ABS LORDER
:  TST LODFLO

PC

817776,R0
828, 8ERRVEC
(RO} +

-2
(SP)+ (SP)+
ogoooé RO

$1500.+1#2,R0
RO, SLOR!

;PUSH VALUE ONTO STACK
:CALL ROUTINE

; GO SRVE REGISTERS ON THE STRCK
{GET VALUE

; COU NTER

:WORKING REGISTER

;FORM ASCIT VALUE
:MOVE CHAR TO TYPE LOCATION
;G0 TO PRINT ROUTINE

;RESTORE REGISTERS FROM STACK

; CONTRINS CHRRACTER TO BE TYPED

;SET TIME OUT TRRP VECTOR

; 4K MACHINE?

s YES--GET OUT

:POINT RO BACK TO LORDER
;SAVE FOR RESTORE ROUTINE




MRINDEC-11-DEMJA-B POPL1/70 MEMORY TEST MACYLL 27(732)

Joe2

03-SEP-76 17:07 PAGE 19

DEMJAB.PI1 ERROR SERVICE ROUTINE
829 002160 Q12702 002734 MOV 1500. ,R2 s WORD COUNT
830 002164 012703 010176 MOV sLODAR R3 : WHERE LORDER IS TO BE STORED
831 007.70 012023 18: MOV (RD)+, LR3)+ *STORE LOADER
832 0C2i72 005302 DEC R2
833 002174 ooxg? BNE 13
834 002176 Q14367 000Q42 MOV -(R3),LSTLOC  :SAVE LAST WORD OF LOADERS
836 002202 005367 177702 DEC LODFLO
ggg 002206 000207 4§: RTS : RETURN
838 ROUTINE TO RESTORE LORDER
839 002210 005767 177674 §RLDR:  TST LODFLO
840 002214 501001 BNE
84l 002216 000207 RTS PC
g:g 002220 016705 000036 2s: MOV $LDR1,RS ?ETBEISEQT“°ESESS OF WHERE LOADER IS
944 002224 012704 010176 MOV sLODAR, R4 * ADDRESS NHERE LORDER 1S STORED
84S 002230 012702 002734 MOV #1500. 'R2 ' WORD COUN
846 002234 012425 18: MOV (R4)+, {RG)+ : RESTORE
847 002236 005302 DEC R2
848 002240 001375 BNE 13
849 002242 012745 MOV (PC)+,-(RS) -RESTORE LAST LOCATION (SAVED BY SAVE
850 002244 000000 LSTLOC: .WORD O :1 ORDERS ROUTINE ABOVE)
851 002246 004567 178516 ISR RS, SPRINT GO TO PRINT ROUTINE
852 002252 0022&4 SLDRM
853 002254 00S067 177630 CLR LODFLO
ggg 002260 000207 RTS PC -RETURN TO CALLER
ggg 002262 000000 SLORI: .WORD O Fé§$5R28°$555 WHERE LORDERS ARETO BE
858 002264 047514 042101 051105 S$LORM: .ASCIZ °'LOADER IS nssrohso*<1s><1a>
859 (0227 a O44440 020123 042522
860 002300 052123 O0S11i7 042105
861 ooaaos 005015 000
862 002312 .EVEN
863 -D1GIT TABLE
864 002312 030460 B16TAB: "0I
865 002314 031462 =23
866 002316 032464 =45
ggg 002320 033466 “67
869 - MESSAGES
§70 002322 040SI4 (52123 g40 (ST: LASCII 'LAST°
871 002327 115 046505 051117 RDRESS: .ASCII *MEMORY ADDRESS IS °
872 002334 020131 042101 0OS1104
873 002342 0S1505 020123 051511
874 002350 040 '
875 002351 060 030060 030080 DIGITS: .ASCII *000000CO
876 002356 030060 060
877 002361 040 000 SPRCEl: .ASCIZ ' °’
878 002363 120 051501 036523 PASSMG: .ASCII 'PRSS=’
879 002370 020040 000 PASSNM: .RSCIZ ' °
88d 802374 -EVEN
881 002374 000000 PLARCE: .WORD O
ggg "SBTTL MEMORY ADDRESS TESTS
884 : THIS TEST ADDRESS MEMORY UP TO 128k AND PROVES 'UNIQNESS® OF ALL
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DEMJRB.PII MEMORY RDDRESS TESTS
885 :MEMORY RUDRESS IN A 32K SEGMENT. THE TEST WRITES INTO ERCH MEMCRY
ggg : ?RE?ﬁ THEHVRBBE gF THAT ADDRESS AND THEN CHECKS FOR THME CORRECT
I'4
838 THE TWELVE MOST SIGNIFICANT BITS OF THE LARST AVRILABLE MEMORY ADDRESS
889 1S STORED IN RS,
830 :STARTING INTRUCTIONS
83! ; LOAD ADDRESS=200
892 ; PRESS START
833 STACK POINTER IS AT SQO
834 i*!!!**i*ii!iRESTQRT AT 162 TO RESTORE LORDERIJE:MEHEEEEH%EEEEEER
895 MEHORY RDORESS TEST
896 002376 012737 002440 000212 &TART: MOV #START],du212  ;CHANGE STARY ADDRESS
897 002404 012706 000500 MOV OSTKPTR SP SET UP STRCK PTR
898 002410 004767 177476 JSR PC,3LOR G0 SAVE MONITOR 8 LORDERS
B33 002414 004567 176350 JSR RS SPRINT GO TO PRINT ROUTINE
900 0C2420 007516 RESLDR
901 002422 005037 000756 CLR o #ERCNT :CLEAR ERROR COUNT
902 002426 005037 000760 CLR a#LDDISP :CLEAR DISPLAY REGISTER STORAGE LOCN
903 00e432 013737 000760 177570 MOV J8LDDISP, JsDISPLAY -CLEAR DISPLAY REGISTER
904 002440 012706 0C0S00 START!: MOV ¥STKPTR QP sSET sTAlK PTR
905 002444 005037 9004524 CLR JSPEFLG’ CLEQR PARITY ERROR INDICATORS
906 0024SC 012727 002440 MOV #STARTL, (PC)+ LOQD PARITY ERROR RESTART ADDRESS
907 002454 200000 PERSTRT: . WORD O CONTRINS RESTRRT RDDRESS AFTER PAR ERR
308 002456 00S327 000752 CLR J8ICNT CLEQR PASS COUNT
909 002462 005037 000764 CLR JSRELOCF CLEQR RELOACATION FACTOR
910 002466 012737 000502 000024 MOV $PDWN, J8PFVEC SET POWER FRIL TRAP VECTOR
gié 002474 00S037 000C26 CLR ISPFVEC+2
913 sCHECK IF MEMORY MANAGEMENT IS AVAILABLE
914 002500 005067 176256 CLR MMAVA :CLEAR MEM MGMT AVAILABLE INDICATOR
915 002504 032737 010000 177570 BIT #BIT12, J#SLR CHECK IF TO RUN WITH MEM MGMT
916 002512 001020 BNE 13 00 NOT USE MEM MGMT IF SWl2 WRS SET
917 002514 012737 002554 Q00004 MOV u1s JSERRVEC SET TIME OUT TRAP
918 002522 005037 177572 CLR J5R0 REFERENCE MEM MGMT
919 002526 005167 176230 COM nnnvn SET INDICATOR TO -1 IF AVAILABLE
920 002532 012737 000020 172516 MoV 420, J%SR3 SET 22 BIT MODE
321 002540 022737 000020 172516 CMP 820 J8SR3 DID IT SET?
922 002546 001002 BNE 18 : NO--BRANCH
923 002550 006367 176206 ASL MMAVA YES--SET INDICATOR TQ -2
ggg 002554 004767 00e25Se 18: JSR PC, . MAMF GO ENRBLE PARITY RCTION
S26
Q27 :ROUTINE TO WRITE VALUE OF MEMORY RDDRESS INTQ MEMORY ADDRESS
928 :FOR EXAMPLE ROUTINE WRITES 20000 INTO LOCATION 20000
929 002560 012737 002620 000004 MRTUP: MOV $DONEQ, J#ERRVEC ;SET TIME OUT TRAP VECTOR
930 002566 010701 MOV PC Rl LORD TRACE REGISTER
931 002570 004767 002716 JSR MMO
932 002574 Q012737 00S614 000250 MOV lﬂhﬂBTO JEMMVEC ;SET MEM MGMT RBORT VECTCR
933 002602 (12702 020000 MOV 420000, RS FIRST RDDRESS
934 002606 010203 MOV R2,R3 LOQD CONSTAN
935 002610 010322 19: MOV R3 (R2)+ NRITE VALUE OF ADDRESS INTO ADDRESS
936 002612 062703 000002 ADD 02 R3 NEXT VALUE
ggg 002kl 000774 BR 18’ NRITE UNTIL DONE
939 (00c2e20 012706 000500 DONED: MOV #STKPTR, SP sSET STACK PTR

940 3J0ze24 004787 176724 JSR PC, SFORMD :GJ TO FORMAT ROUTINE
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RODRESS TESTS

OEMJRB.PII

341
42
943
344
345
946
47
948

002630
Q02634
L2636

002642
002644
002650

002720

002722
002724
002730

002732
002736
002740
002744
002746

003014

MEMORY

Qouse?
002322
004767

010701
012702
012737

001764
104400

000762
012706
010701

005767
001420
013703
006303

00S103
062703
010342

176134
175236

020000
00e7au

000002

002622
000002

000s00

176024
172342

020000
0GSe4e
0000Ne

000002

00000

0002S0

E§§ RS, SPRINT :GO TO PRINT ROUTINE
JSR PC,CRLF

:ROUTINE TO CHECK THAT VALUE OF MEMORY ADDRESS WAS WRITTEN CORRECTLY
MOV PC,RI1 :LORD TRACE REGISTER
MOV 20000, R2 'SET R2

MOV DONE 1, J#ERRVEC :SET TIME OUT TRAP

MOV Re,R0

SUB %2, R0 : SUBTRACT 2

ISR PC,LOMMO
18: ADD 2’ R0

MOV (R2)+,R3 :GET WRITTEN VALLE

CHP RO, R3 s CHECK

BEQ 23

Ekf s ;ERROR! TO DETERMINE WHICH ADCRESS WAS
28: COM -(R2)

COM \R2)

MOV (R2)+,R3

CMP RO, R3

BEQ 18

;WRITTEN IMPROPERLY EXAMINE R2. NEXT EXAMINE MEM MGMT REGISTER KIPAR!
: (IF MEM MGMT IS AVAILABLE). ADD R2 AND KIPAR1 TOGETHER RS SHOWN BELOW

: R2-2 0 00X XXX XXX XXX XXX
; KIPAR1(772342) Y YYY YYY YYY YYY YYY
; RDDRESS Z 222 222 22Z 222 722 222 222
BR 1§
DONEL: MOV 4STKPTR, SP ;SET STRCK PTR
MOV PC,R!l ;LORD” TRACE REGISTER

;ROUTINE TO WRITE 1'S COMPLEMENT VALUE OF ADDRESS INTO RDDRESS
;FOR EXAMPLE ROUTINE WRITES 157777 INTO ADDRESS 20000

ggg ggﬂVﬂ ; MEMORY MAGNRGEMENT AVAILRBLE?

ggt ggKIPRRl,R3 ;FIND LAST ADDRESS IF MEM MANAGE USED

ASL R3

ASL R3

ASL R3

RSL R3

ASL R3

MOV R2,-(SP) ; DEVELOP_COMPLEMENT OF LAST ADDRESS

BIC #20000, (SP) :SAVE BITS IF MEMORY IS NOT A MULTIPLE OF 4K

ADD (SP)+.R3
MOV 32”99?1 ISMMVEC ;SET ABORT VECTOR

BR
38: sue #2,Re ; R2=LAST ADDRESS
MOV R2,R3
2% COM R3’ ; COMPLEMENT VALUE IN R3
18: ADD #2,R3
MOV R3,-(R2) ;WRITE COMPLIMENT VALUE INTO RDDRESS
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OEMJRB.P1!

997

e e P s Pt s e s
OO NN £WNnu—

0t Bt P e et Bt b s Pt B
OO0O0O00000

03016
003020
003024

003026

003i1e
003114

003116
003124
003126
003132
003140
003144
003146
003150
003154
003156
003160
003182

003164

003166
003174
003176
003202
003206
003210
003212
003216
003220
003222
003224
003226
003230
003232
003234

ORY RDDRESS TESTS

102403
020227
001371

000240
010701
00sS?787
001406
012737
012737
012737
01e7C2
010200

00024C

012737
010701
004767
012737
012702
005000
005200
012704
010022
005304
001375
000771

022626

012737
010701
004767

022626

175724
000200

000002
000002

003164
002360

00seid
020000

010000

003234

002310
023000

010000

172342
000250
000004

000004

000250

00000

BVS

CHP
BNE

MO2

03-SEP-76 17:07 PAGE 22

DONE3
R2, #1777
18

1 3ET UP TgPCHECK COMPLEMENT DATAR WRITTEN DOWN

OONE3:
MOV
TST
BEQ
MOV
MOV
19: MOV
MOV
MOV
COM
ADD
28: SuB
MOV
CMP
BEQ
HLT
BR
DONE4: NOP

;ROUTINEMTO

18: INC
2%: MOV

DONEYAR: CMP
; CHECK T:QT

18: INC
c%: MOV

DONEYB: CMP

WRITE

PC,R1
nnhvn

naon J#KIPAR]
$MMABTO, JUMMVEC
#DONEY, JSERRVEC

20000, R2
Re,R0
RO’

%2 RO
(R2)+,R3
RO,R3’
2%’

cs

;LORD TRACE REGISTER
sCHECK IF MM IS AVAIL

; INIT KIPAR1
:SET ABORT VECTOR

; FIRST PNDRESS

; FIRST DATA (COM OF ADDRESS)

;GET VALUE
: CHECK

ANK 8 INTO ALL ADDRESSES IN A YK BANK

gg NEYA, J8ERRVEC; SET TIME OUT TRAP VECTOR

MMO
unhnaro JSMMVEC

'5 000, R2
RO

$4096. , RY
RO (R2Y+

ES
13

(SP)+,(SP)+

PC.LOMMO
uabona R2

RU

#$4096. ,RY
(R2)+,R3
RO R3

L+

RY
4]

1§
(SP)+, (SP)+

:RO NILL BE DATR WRITTEN
;SET YK COUNTER
:WRITE BANK # INTO ALL ADDRESSES

; RDJUST STACK PTR

DRTA WRITTEN ABOVE CAN BE RERD
nggEHB , J8ERRVEC
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MEMORY RDDRESS TESTS

OEMJAB.PI1!

1083
1054
1055

1888

1058
1059

1:00

BIRRZBRS

KR

003246
003252

003274
003275
003300

003302
003310
003312
003316
003324
003330

003334
003336
003340
003342
003344
003345
003350
003352
003354
003356
003360
003362
003364
003366
003370
003372
003376
003400
003402
003404
003406
003410
003412

003414
003416
003422
003424
003430
003432

813

16270
50500
005300
012704
010042
102906
020227
001403
005304
001371
000765

012737
010701
004767
012737
012702
022704

001415
012203
020003
001402
104400
000406
005142
005112
012203
020003
001401
104400
005204
001360
005200
012704
012203
020003
001401
104400
005304
001372
000766

022626
00s737
001406
00S767
10C003
812737

00564 000250
000002

010000

017776

003414 000004
002174
00Sek14 000250

020000
010000

010000

oCoo42
000e10
000001 00%i70

;ROUTINE TO WRITE CONSTANT DATA INTO MK
BRNK STARTING WITH LAST MEMORY LOCATION

n8v anhnéfl JEMMVEC
SUB 82,R2
CLR RO’
18: DEC RO
MOV #4096. R4

2%: MOV RO, - (R2)
BVS DONEYC
CMP R2, #17776 :CHECK IF DONE
BEQ ooﬁewc
DEC
BNE as
BR
DONEMC: MOV aoonsuo J$ERRVEC
S,

MMO
MOV anhnero IUMMVEC ;SET RBORT VECTOR
MOV 20000, R2
18: CMP #4096, | R4 sCHECK IF WRITE ABOVE STARTED ON
s 4K BOUNDARY

BEQ 2%
MOV (R2)+,R3
CMP RO,R3’
BEQ 4§
HLT
BR c§
4§: COM =(R2)
COM (R2)
MOV (R2)+,R3
CMP RO,R3
BEQ 5§
HLT
c$: INC RY
BNE 18
2¢%: INC RO
MOV $4096. , RY
38 MOV (R2)+.R3
CMP RO, R3
BEGQ _+4
HLT
DEC RY
BNE 3
BR 2
DONEYD: CMP (SP)+, (SP)+
ST 842 :BRANCH TF PROGRAM WAS NOT
BEQ BEGINI ;LOADED VIA wSTLi IN QY OR AA MODES
TST Locxan+a *BRANCH IF NO® IN QV MODE
BPL BEGINIL
MOV 81, J8ENDCT -SET ENDCT TO 20 1 PASS INLY IN QV

.SBTTL WORST CASE MNOISE' TEST
. THIS TEST WRITES MEMORY WORST CASE nozsz TEST PATTERNS THROLGHOUT
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OEMJRB.PIL WCORST CASE NOISE TESTS

1108 :MEMORY AND CHECKS THAT THEY CAN BE WRITTEN AND READ.
1i10 SET UP TRAP VECTORS
111] 0£9O3480 012706 000S00 BESIND: MOV asrxprn SP :SET STACK PTR
1112 003w44 004~67 00162 JSR . MAME :G0 ENABLE PARITY ACTION
1113 0034sg OOure? 03740 JSR PC CKSWR :G0 CHECK SWITCHES
1114 CO3M8Y  (0S927 CLR L ple :SET xnoxcnron TG WRITE NOFMAL 3x3 PAT
1115 0C3y48e 000200 PARPAT: .WORD
'116 003460 C227er 17777 17S2T™M EMP remmn aamrmm
liir 0O34e6 00:9C2 ENE  DONEB : NO--BRA
i;ig aTok Uiyl s o 7l ¢lo ISR PC, MARGIN : YES-=GO serup MARGINS
1:20
1131 ‘WRITE 3 XQR 9 TEST PATTERN STARTING AT ADDrSSS 20000
1122 :NOTE PATTERN IS NORMAL 3 XOR 9 IF NO PARITY MEMORY IS AVAILABLE,
1133 SANG IS A MODIFIED PATTERN IF PARITY MEMORY IS AVAILABLE.
213§ :THE CONTENTS OF FARPAT IF 0/NOT Q INDICATE IF NORMAL/MODIFIED PATTERMN
1158 115 BEING USED IN rssrs BELOW.
1126 0039y 012706 000500 AoNEB: MoV ISTKOTR, SP :SET STACK PTR
1197 003800 010701 MOV : UPDATE TRACE REGISTER
1128 003602 012737 003%22 000C0OM MOV nobn57 JBERRVEC :SET TIME OUT TRAP VECTOR
1129 003510 Q12746 00000! MoV w1, -(SP) :PUSH STARTING BANK 8 IN STACK
1130 D03C1S 005046 CLR (5P) :PUSH 8 OF 256. WORD BLOCKS 10 JRITE
i;g; 00356 004767 002340 JSR PC. 3x9 :CALL ROUTINE TO WRITE 3XOR9 PATTERN
1133 CHE'K 3 XOR 9 TEST PATTERN WRITTEN ABOVE
1139 003%z2 012732 O0OCI1i26 000004 LONE?: MOV SERRTRP, 38ERRVEC
1135 003630 0iesd0 000006 MOV B(SP),RA :GET 8 OF 256. WCRD BLOCKS WRITTEN
1136 0035394 00S<00 NEG RO :FORM TWO'S COMPLEMENT
. 1137 20363 010027 MOV RO, (PC)+ :SAVE 8 OF 256 WORD BLOCKS
1138 003540 00COG0 WDS.255:.WORC O :CONTRINS 8 OF 256 WORD BLOCKS IN MEM.
1129 003%42 012706 N00SOQ MOV 8STKPTR, SP :SET STACK PIR
1140 003846 010701 MOV PC,RI :SET SCOPE PTR
1141 003550 212746 00COO! MOV 8] -(SP) :PUSH SANK 8 ON THE STACK
1142 003554 01004 MOV RO -(8p) PUSH 8 OF 25b. WORD BLOCKS TO WRITE
;;:3 003556 004767 002520 ISR ..3x9 +GO CMECK DATA WRITTEN
ad
1145 -SETJP TO RUN nooxrzsc 3 XOR 9 pnrrznn IF PARITY MEMORY 1S AVAILABLE
"_es 003SE2 022767 177776 175172 CMP 8-2, MMAVA
1147 003E7C 001403 BEQ 1$
1148 1003672 005737 00S402 757 J8PARAVA :BRANCH IF PARITY MEMORY IS NOT AVAIL
1148 (0357 DO1406 BEQ DONEB
1130 003630 005737 003458 1S: 157 J8PARPAT :BRANCH IF PARITY PAT JUST WRITTEN
1181 0C2604 001003 BNE DONES
1152 0C3%06 010637 00345k MOV SP, S#PARPAT :SET INDICATOR TO WRITE 3X9 PAR PAT
iigﬁ 003612 000730 BR DORES ‘REPEAT TEST USING MODIFIED 3x9 PATTERN
1188 -WRITE 8 XOR 13 TEST pnrrsan STARTING AT nooasss 40000
11SE 003ei4 012776 (000500 BONEB: MOV 8STKPTR :SET STACK
1187 00320 012737 003E42 (000004 MOV noonze hcsnnvec +SET TIME our TRAP VECTIR
1188 003626 010701 MOV P¢,R :UPDATE TRACE REGISTER
1189 003630 012746 000002 MOV aa -(sp, :PUSH STARTING BANK 8 ON THE STACK
1160 003634 00S046 CLR (4P) PUSH 8 OF BANKS TO WRITE ON THE STACK
%i%ﬁ 00363 004767 003234 JSR PC .8X13 :GO TO ROUTINE TO WRITE CATA
1163 .CHECK 8 XOR 13 TEST PATTERN WRITTEN ABOVE
11E4 003642 01270¢ D0OS20 BONES: MOV  #STKPTR,SP SET STACK FTR
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003646
203650

003664
£03870
303672
03367y

0C3700

S04

go40.2
0oC4014
Q4020
004022
004026
004032
004034
0g4040

004042
004046

0O4QSH
004362
D0<C6E

WORST CASE NOISE TESTS

910701
01237
Oy

404
Q42704
001403
010446
004"

€320Cs

001367

005767
001405
005237
005237
0CO744
062702
000744

0127C6
012737

012767
0i2746
CiB748

go1l26 0O0OCH
0oc00:

0gcoac!
003204
DONE10:
- RANDOM
RANTST:
004042 0007204
178044
0015686
172301
gr740s 172304
0004080 172344
023000 18:
004000 cS:
38:
00s40s )
?S:
cs:
174742
172342
172344
000100 es:
0C0S00

001126 Q00004

CO3
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MOV PC,RI +UPDRTE TRACE REGISTER
MOV sEARTRP, J8ERRVEC
MOV 55,-(595

NEG
BIC ], RY :SET 4K BANK COUNT TO 8K IMNCREMENT

BEQ DONELD :D0 NOT CHECK IF ONLY 12K

MOV nq -(SP)

ISR ..8x13 :GO CHECK 8 XOR 13 PATTERN JRITTEN ABOVE
RESET :LISABLE MEM MGMT AND PARITY ACTION

.SBTTL RANDOM DATA,ROTATING 1/0 TESTS
ogrn Tssg ers Test ”°VE§ET zggcgnn gogs THROUGHOUT MEMORY

MOV c?! aoERRvsc :SET TIME OUT TRAP

TST :CHECK IF MEM MGMT IS AVAILABLE
BEQ 1s *BRANCH IF NOT AVAILABLE

JSR PC,LDMMO GO SET UP MEM MGMT

INCE  JsKIPDRO+1 :ALLOW 4K ADORESSING IN FIRST 4K

MOV 82002256 -4oo+uplnu JeKIPDR2  ;SET KIPDR2=RW UP 200 BLCCKS
MOV 400, 38K IPAR

MOV -aooﬂn R2 :SET *T0* ADDRESS POINTER

CLR :SET *FROM® ADDRESS POINTER
MOV neowe RS :SET 4K WORD COUNT

MOV (R4)+. IR2)+ :MOVE CODE

MOV (RH)+ (Re)+

DEC RS :DECREMENT 4K WORD COUNTER

BNE k} 3

MOV 84096 -PLACE+! RS .SET 4K WORD COUNTER
MOV -{RY}.RD GET *500D° on A

MOV -(R2), R3 uET 'BRD’ DAT

528 Eg ,R3’ : COMPARE cooo 3 *BAD’ DATA
TST (R2)+ :STEP ADDRESS FOR ERRCR ROUTINE
HLT :REPORT ERROR

TST -(R2) :RESTORE ADDRESS POINTER

DEC RS :DECREMENT 4K WORD COUNTER

BNE 4§ :LOOP UNTIL YK WORDS CHECKED
ST MMAVA :CHECK IF MEM MGMT 1S QVRILABLE
BEQ 63 :BRANCH IF NOT AVAILABLE

INC J8KIPAR]
INC JSKIPAR2

BR 1§
SRD lgﬂ ,R2 ; STEP RDDRESS
MOV #STKPTR, SP ;RESET STACK PTR

MOV SERRTRP, J8ERRVES;RESTORE ERROR TRAP VECTOR

‘ROTRTING 0 TEST, THIS TEST RCTATES A SINGLE '0O° THROUGH MEMORY

177777 003276 ROTO:
0C0C01
1774946

MOV s-1,.CONST ssr CONSTANT =177777
MOV 8], 2(SP) :SET BANK 8l
MOV WDS.256,-1SP)  :GET 8 OF 256. WORD BLOCKS IN MEMORY
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DEMJRB.PIL RANDCM DRTA,RITATING 1 O TESTS
iggl ooqg; :lws? 003244 gss PE. ggwm ;GO WRITE 1°S THROUGHOUT MEMORY
1558 RRAT8 Bi3:38 oocon Hav 8] -(SP) EET ZERRTIG BanK o
1334 004104 Ql16rue 177430 MOV uoé 256,-(5P)  ;SET_® OF 256. WORD BLOCKS TO CHECK
g3 004110 004re” 002°7% ' ISR .ROTH :G0 TO ROTATE O RCUTINE
iggg ggggg$uc 1 TEST THIS TEST ROTATES A SINGLE °*1' BIT THROUGH ALL OF
1939 0041i% 00S06T 003240 A0T1:  CLR .CONST sCLEAR_CONSTANT
1230 3o4i2C 212746 000001 MOV 8], -(SP) ;PUSH STARTING BANK ONTQ STACK
1231 004124 01674k 177410 MOV D& 226 - (SP) :AND 8 OF esa WORD BLJICKS IN MEMORY
1232 0O84130 204787 003206 JSR PC. WRTPAT :GO_WRIT ¢ O 9 THROUGHOUT MEMORY
1333 004134 8Ig7Cl Mv  PC,RI ISET SCO
134 00413 0l2746  00C00) MOV 8] .-(SP) 1SET STRRTING BANK 8
1235 CO4i42 QlbTvb 177372 MOV  WDS.256,-(SP)  ;SET 8 GF 256, WORD BLOCKS TO CHECK
123 OCHI4 0047E7 003C3H ISR PC, .ROT] :G0 ROTATE A '1' BIT THROLGHOUT MEMORY
1238 {END OF CYCLE
1233 DO4IS2  0000QS END:  RESET
1240 0O41S4 (1070] MOV PC,Rl ;UPDRTE TRACE REGISTER
124] 004156 012706 000500 MOV sStkPIR, SP :SET STACK PTR
1g42 0QM1b 00S237 0007S2 INC JBICNT : INCREMENT PASS COUNT
1243 004166 022737 CHP (PC)+,3PC)+  ICHECK FOR LAST PASS
1244 004170 000006 ENDCT: .WORD & iMAKE 5 PASSES
1245 004172 000752 . .WCRD  ICNT ;PASS COUNT ADDRESS
1296 004174 001408 BEQ DONE :BRANCH IF LAST PRSS CCMPLETED
1247 004176 0O4SE7 174586 JSR RS, SPRINT ;GO TO PRINT RCUTIME
1248 004202 QI0IO4 ASTERISK
1243 004204 000137 003440 JMPT T JEBEGINI
1250 Q004210 DONE :

1251 004210 0Q4S67 174554 JSR _ RS,SPRINT :GO TO PRINT ROUTINE

1262 0Q42i4 010106 ENDMSG

1253 0Q42ip 106737 177564 IS8 3uTPS ;WAIT FOR BELL TO RING

1254 04222 100375 BPL

1255 0Q4224 013700 000042 MOV 3942, R0 ;GET DECTAPE MONITOR RETURN ADDRESS
1256 0Q4230 001406 BEQ  FINISH

127 004232 DQN4767 175752 JSR  PC,3RLOR ;RESTORE MONITOR 8 LORDERS
1358 Q04236 00N4710 LOGICAL:J3R  PC,(RO) $G0 TO DECTAPE MONITOR

1253 QO424C 000240 NOP

iob0 004242 000240 NOP

1261 004244 00024 NOP

igbe OQc4e 000Ie7 176156 FINISH: JAP  START]

1264 .SBTTL PROGRAM SUBROUTINES

1265 .SBTTL RELOCATION ROUTINES

1286 *-ROUTINE TO RELOCATE PROGRRH Co0E

167 004252 012500 RELOC: MOV (RS)+ ;GET FROM ADDRESS

1268 004254 011802 MOV (RS) ha :GET TO ADDRESS

1269 04256 0102C3 MOV R3

1270 004260 062703 017776 ADD 0177?5 R3 sMC 'ES 4K

1271 004264 012737 004334 00OOCH MOV s, OsERRVEC  ;SEI TIME OUT_TRAP

1272 004272 00SDO4 CLR sCLEAR RELOCATION SUCCESSFUL INDICATCR
1273 DQ4274 00E723 TST (n3>+ : CHECK 1E MEMORY IS AVATLABLE
1274 004276 012022 1§: MOV (RO)+, (R2)+ s RELOCATE

ig7s 004300 020203 CMP  R2,R3 tRELOCATION COMPLETE?

1276 004302 00137S BNE 13
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DO4304
00:3?6
4,0

3313
DON21M
0Q4316
004320

004322

004324
004326
004330

004332
004334
004336
004340
004342
004346
004350

J043se

0Cw472
004478

RELOCRTION ROUTINES

011503
020203
2318
404
001774
005703

001403
104400

000000
000767
00000

000777
0c262b
00S1CH
000240
g127C2
061502
012512

00C205

000297

010067
012700

000784

174336

177764
0i0122
175344
000006
177744

177734

0C0170
004670

00C004

0CoocH

03

MIINDEC-11-DEMJA-B POP11.70 MEMORY TEST MRCY!I 27(732) 03-SEP-7b6 17:07 PRGE 27
OEMJRB.PILI

MoV (KS),R3

s B B RS RANCH_IF DON
§§§ ééRU),-(RE) E?HECK THAT Bnﬁn WAS RELOCATED PROPERLY
527 gg :CHECK IF RELOCATING BACK TH 000000
HL -ERROR! CANNOT RELOCATE PROGRAM CODE
LT 70 UPPER MEMORY BANK PROPERLY
BR 23 :CONTINUE RELOCATING AT YOUR PERIL
3s: HALT :ERROR! CANNOT RELOCATE CODE BACK T2
n :TO 000000 PROPERLY
4§: CMP (SP)+, (SP)+ :RESTORE STACK PTR
COM RY
-t H NOP
283 sEELOCF JR2 355 noonsss OF RELOCATION FACTCR
MOV (nsyl R2) FE&°82TED RELOCF NOW CONTAINS RELOCATION
RTS S :RETURN, R4=-1 IF NO RELOCATION

$OET6NEHEOORELOCQTE PROGRAM CODE FROM ORIGINAL POSITION (0-4K) TO
ﬁELOCP MOV #2000 :SET UP TO SCAN FCR TOP OF MEMCRY

MOV cERRvsc+a IRERRVEL
18: ADD 820000, R0 : INCREMENT SCAN ADDRESS
SEC SET TIME OUT INDICATOR
75T (RD) :CHECK FCR EXISTANT MEMORY
BCC 18 :*C* WILL BE CLERR IF MEMCRY EXISTS
MOV asnarnp JSERRVEC
SUB 820000, R0 -ADJUST TO LAST EXISTANT 4K
MOV RG, 23 : PASS RELOCQTION ADDRESS TO RELOC ROUTINE
JSR RS. RELOC ‘RELOCATE PR
000000 : FROM nonnsss oooouo
28: .MORD O :T0 LAST 4K BANK
ISR RS, SPRINT :GO TO PRINT ROUTINE
RELOCM
MOV 2%, -(SP) :PRSS TO 02A ROUTINE
ADD ORELEHK (SP) 'SET UP RESTART RDDRESS
ISR 02A : TYPE RESTART RODRESS
MOV (sﬁ) SAVE RETURN ADDRESS IN 3% BE.OW
RDD 2§ sﬁ :RESET STACK PTR
MOV (P8)+, (SP) :GET RETURN ADDRESS
38: LWORD O +CONTAINS RETURN PC
ggg gg,(spl :R0JUST RETURN PC

.SBTTL MA/MF PARITY ERROR SERVICE ROUTINE
:WHEN MA/MF A PARITY ERROR IS DETECTED THIS ROUTINE SCANS MEMORY FOR THE
:ADDRESS CRUSING THE PRRITY ERROR. WHEN THE RDORESS IS LOCATED THE ROLTINE
HALTS WITH THE ADDRESS+2 IN RO. TO CONTINUE AFTER THE ERROR PRESS CONTINUE.
" PGRSAY : MOV RO, SAVRO :SAVE RO IN SAVRQ
MOV #SAVRO+2, RO
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b e —e———————— —

DEMIRB.P1! MA MF FARITY ERROR SERVICE ROUTINE
1333 004S02 010120 MOV R1, (RO)+
1334 J04SQM 010220 MOV Re, (RQ)+
1335 0O 103 8 MOV R3, (RO)+
1339 ’gw 18 0108 MOV RY. (RO)+
1 O0MEL 10520 MOV RS (RO)+
1338 OQ4S14 OO4SE? 174250 JSR RS, SPRINT GO TO PRINT ROUTINE
1339 004520 004702 PARERR
1340 0045822 005027 CLR (PC)+ :CLEAR PARITY ERROR INDICATORS
1341 Q045eY 060 PEFLG: .BYTE O *NOT 0/0 =PAR ERR/NO PAR ERR
1342 004828 000 PENFLG: .BYTE O :NOT 0/0=PAR ERR DETECTED/NOT DETECTED ON SCAN
1343 0045826 012737 009S?4 00O0LIM MOV 828, J8PARVEC :SET PARITY ERROR TRAP
1344 00453 N12737 004632 500004 MOV 843 JEERRVEC :SET TIME OUT TRAP VECTOR
1345 004542 BOSO CLR R2
1396 OO4SHN 005767 17v2l12 1ST MMAVA :CHECK IF MEM MGMT 1S AVAILABLE
1347 004550 001407 BEQ 18 *BRANCH IF NOT AVAILABLE
1348 0QC4SS2 004767 000734 ISR PC,LDMMO :SET UP MEM MGMT
1349 004556 105237 172301 INCBE  S8KIPDRO+! ALLOW FULL 4K PAGE ADDRESSING
1350 Q0482 012737 00SEI4 0002sG MOV annnero JSMMVEC :SET MEM MGMT RBORT TRAP VECTOR
1351 004570 012200 18: MOV Re)+, R :SCAN ALL ADORESSES
1352 004572 000778 BR ‘é
1263 DOYS74 110667 177724 2s: MOVB P PEFLG -SET PARITY ERROR FOUND INDICATCR
1354 004600 010003 MOV RO.R3
1355 004602 104400 HLT :PARITY ERROR! ADDRESS+2 IS IN R2
1356 004604 0C00C2 RTI :CONTINUE SCAN
1357 D04E0e 00024H 3s: NOP s INSERT HALY INST TO EXAMINE PRRITY RESS
1358 004610 00506/ 177710 CLR PEFLG : CLEAR PARITY ERROR INDICATORS
1359 Q04614 012706 000500 MOV 8STKPTR,SP *RESET STACK PTR
1360 00420 00000¢ RESET
1361 004632 004767 000SO4 ISR PC, .MAMF :GO ENRBLE PARITY ERROR DETECTION
iggg 004626 000177 175622 P PERSTRT :RESTART SELECTED PROGRAM
1364 SERVICE ROUTINE IF PARITY ERROR NOT osrscreo ON SCAN
1365 004632 105767 177B6& 45 1578 PEFLG :BRANCH IF PARITY ERROR WAS
1366 024636 001363 BNE 3 osrscreo ON SCAN
1367 Q04640 016602 00000 MOY 4(5P),R2 :GET PC AT TIME OF ERROR
1368 004644 162702 000002 SuB 82, Re ‘BACK IT UP
1369 Q04650 110667 177651 MOVB  SP,PENFLG :SET IND = NO PAR ERROR DETECTED CN SCAN
1370 004854 0Q4Se? 174110 ISR RS’ SPRINT :GO TO PRINT ROUTINE
1371 004EBQ 0Q4723 NOF IND
1372 204662 104400 HLT :ERROR! PARITY ERROR NOT DETECTED ON SCAN
1373 004eE4 000750 BR 38
1374% s THE BELOW & WORDS CONTRINS THE SAVED CONTENTS OF RO-RS WHEN THE
1275 :PARITY ERROR OCCURRED
1376 004666 000000 S5avRC: .WORD O
1377 004670 000000 SAVRL: .WORD O
1278 004672 000000 SAVR2: .WORD O
1379 004674 000000 SAVR3: .WORD O
1380 004676 000000 SAVRY: .WORD 0
iggé 004700 0000 SAVRS: .WORD O
1383 004702 00S01S 040520 044522 PARERR: .ASCIZ «<15>¢12>’'PARITY ERROR’ <155 ¢12>
1384 004710 054524 (42440 O0Sllee
1385 004716 051117 00S01S 000
1386 004723 116 052117 043040 NOFIND: .ASCIZ °*NOT FOUND ON SCAN'<15>(12
1387 004730 052517 042116 047440
1288 004736 020116 041523 047101
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DEMJRB.PLI

1383
1330

004 THY

0C475C
004754
004756

005030
005034

0GS036
Q0S04e
00SO44
0Q50S0
0CS0SY
005060
COS0e4

005066
00s507¢
005076
005102
005104
005106
00S110

(alal a2 K.

WUU3I4dC

0OS1i4
00s120

00s122
00sies

005130
00S134
00S136
005140
GOS14M

00s1s0

GO3
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MR MF PARITY ERROR SERVICE ROUTINE

JOS01S
0047s0

077304
116320
077412

QO4S67
002327

004567
0015831
011€05
004767
004767

C1e700

000

177850

175470
177534
177570

177794
177740
177742
177744
020000

173734

173726
000002
173710

174734
173704

002351
0000110
000Ca3

00232
173642
173634
174650

175211
173576

177570

.EVEN

MEMLO=17774
MEHH£ =17774
MEMERR=177744

.22PAR: TST PEFLG ; BEEN HERE BEFORE
BEQ 13 sBRANCH IF
HALT $YES -- DOUBLE PARITY ERROR

JMP JPERSTRT
13: MOV SP,PEFLG ;SET _PARITY ERROR FLAG

ST J8SUR ‘HALT ON ERROR?
BPL 1005 eanncu IF NO
HALT :YES
1008: MOV AMEMERR, -(SP) :SAVE MEMORY ERROR REG
MOV ISMEMLO, R} 'GET ADDRESS OF WHERE THE FARITY
MOV QIMEMHI | R2 :ERROR OCCURRED

MOV (SP),a8MEMERR  :CLEAR THE ERROR REG
BIT chria 8SWR  :INHIBIT ERROR TYPEOUT

BNE :BRANCH IF YES
;PRINT "PRRITY ERROR"

JSR RS, SPRINT

PARERR
:PRINT  “PC=XXXXXX"

JSR RS.$PRINT

ERRPC

MOV 2(SP),-(SP) :GET PC AT TIME OF PARITY E3ROR
ADD RELOCH, (SP)

JSR PC.02R"

JSR RS, SPRINT

SPACE!

:CHANGE 22-BIT ADDRESS TO OCTAL-ACSII
MOV coxcx s RO
MOV 28.

28: MOV sa,hs

33: CLR R3

4S: ASL Rl
ROLB R2
ROL R3
Se8

MOVE DIETQBLR3) (RO)+

508

:PRINT “MEMORY nobREss IS ARRARRAAR"
JSR RS, SPRINT
ADRESS

;PRINT "PRRITY ERROR REG=XXXXXX"
JSR RS, SPRINT
PARREG

MOV (SP) RS
R P C,0eR
SPACE L

JSR
: PRINT THE nnnoxn QETTING
MOV ICNT,RO
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DEMJRB.P1I

1448
1446
1847
1848
1449
1480
145}
1452
1483
1454
1455
1456
1457
1458
1459
1460
1461
1462
143
1464
1465
1466
1467
1468
1463
1470
1471
1872
1473
1474
1475
1476
1477
1478
1479
quG
148]
1482
1483
1484
1485
1486
1487
1488
1489
1490
149}
1492
1433
1494
1495
1496
1497
1438
1499
1800

00SISH
005160

005404
00c406
00os412
005414
Qa0s420
0s4z2

Q47S14
gslilz2
O4451¢C
0siles

000

040
047111
005332

172100
000114

000262
012720
102402
CS0267
006302
103370

Q05504
805210

goQM
19385
173586
175244

g4e522

051101
0Slilek

Q42524
Q41117
020127
Q47105
Q44107
Q42522

040515
00e412

000040

000004
000006
aou472
000340
172100
0CCO0!

000001
177782

o46101

QS4S1Y
041117

0S1440
00010s
052503
000124
Q41440
0s2116

043522
Gco

177570

0Co00H
00C114
000116

MovB MRGNTB(RO) ,RO
ROD OMQRTBL RO’

JSR RS ggnrur
cs: MARTSBL

JSR RS, SPRINT
1018: JMP JPERSTRT
- MARGIN MESSAGE TABLE
MARTBL : Bo MAL

ESTRB

LSTRB

LCRNT

HCRNT

NORMAL

- MARGIN MESSAGES
NORMAL: .ASCIZ ’*NORMAL'

ESTRB: .ASCIZ ‘"ERRLY STROBE®

LSTRB: .ASCIZ 'LATE STROSE’
LCRNT: .ASCIZ ’'LOW CURRENT®
MCRNT: .RSCIZ 'HIGH CURRENT’

MRRMSG: .RSCIZ ' MARGIN'<12><1S
.EVEN

;ROUTINE TO ENRBLE PARITY ERROR QCTION ON MR/MF PARITY MEMORIES
PARCSR=172100 ;RDDRESS OF FIRST PARITY REGISTER

PARVEC= 114 :PARITY ERROR INTERRUPT VECTOR RDDRESS
JMAMF: BIT 840, J8SWR :CHECK IF PARITY ERROR DETECTION IS TO
BNE DISPAR BE ENRBLED. BRANCH IF NOT TO BE ENRBLED
MOV JSERRVEC. -(SP) :SAVE ERROR TRAP VECTOR
MOV SERRVEC+2, 28ERRVEC .SET TIME OUT TRAP TO RETURN (VIA RTI}
MOV 8.PARSRY , J8PARVEC :SET PQRITY ERROR TRAP VECTOR
MOV mo JPARVEC+2 ;PRIORITY LEVEL 7 ON TRAP
233 'TQSQSR RO GET FIRST ADORESS OF PARITY REGISTER
CLR (Per+ CLEAR AVRILABILITY INDICATOR
PARAVA: .WORD O : CONTRINS AVARILABILITY INDICATOR
. ENABLE ALL AVAILABLE PARITY REGISTERS
is: SEV :SET TIME OUT INDICATOR
MOV 81, (RO)+ :SET ACTION ENRBLE IF AVAILABLE
BYS 23’ :BRANCH IF NO PARITY AVAILABLE
BIS R2, PARAVA :SET AVAILABLITY INDICATOR
2s: ggk Tg :SHIFT INDICATOR
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1532

00S424
00S430
005436
00sS440
005446
0OS4SY
00S462

00S464
008479
0CS472
005500
00S502

00SSO4
005505
00SS06
£ass07

Q0ssio
00ss11l

pgssie
00SS14
00Sseg
00ssee
005530
005536
QOSS44
00SS50

ogsele

00SE1Y
005620

00Se4s
o0sesS2

POP]
MR/MF P

gocogpo
[INI -

016700
005002
110037
077201
000207

000

012737
012737
000240
000207

012702
062737
013716
005037
012737
00coo2

012702
162737

1-70 MEMORY TEST MACYLl 27(732)
RRITY ERROR SERVICE ROUTINE

o0000u
177776

000001
QC4750
000340

173262
00SS504

173242

000020
077006
077406
172304
172344
077406
172340
000200
177600
000001

020000
000200
177576
177572
000001

040000
000200

173324

177734
000114
000118

177753

172342
172356
177572

172342

177572

172342

103
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;SET KIPDRO=RW UP 177 BLCCKS
;SET KIPDRI=RW UP 200 8LOCKS

:SET KIPDR7=RW UP 200 BLOCKS

MOV (SP)+, J8ERRVEC ;RESTORE ERROR TRAP VECTOR
DISPAR: CMP -2, MMAVA
BNE 18
MOV 81, PARAVA
MOV 8. 22PAR, J$PARVEC
MOV 8340, J8PARVEC+2
18: RTS PC : RETURN
.SBTTL MARGIN ROUTINE
-ROUTINE 7O SET THE MARGINS
ENTRL=177746
MAINTRG=177750
MARGIN: MOV ICNT, RO : PASS COUNT
CLR R :FAST COUNTER
MOVB  MRGNTB(RO),@sMAINTRG ;LORD MAINTENANCE RES.
SCB Re, 1§
RTS PC
MRGNTB: .BYTE O : NORMAL
'BYTE § EARLY STROBE
BYTE & :LATE STROBE
'BYTE 10 :LOW CURRENT
.BYTE 12 :HIGH CURRENT
BYTE O : NORMAL
.SBTTL MEM MGMT ROUTINES
‘ROUTINE TO INITIALIZE MEMORY MANAGEMENT REGISTERS
(OMMO: NOP
15T MMAVA
BEQ 18
MOV 820, JuSR3 .22 BIT MODE
MOV 8177256 . -400+UP+RU, 38K IPORC
MOV $200%256 . -400+UP+RW, 8K IPOR]
CLR J#KIPDR2
CLR 38K IPAR2
MOV 8200#256. -400+UP+RW, 38K IPDR?
CLR S#KIPAROD
MOV 8200, 98K IPAR]
MOV 8177800, 38K IPAR?
ngg #1,385R) sENRBLE MEM MGMT
18: RTS PC
-MEMORY MANAGEMENT ABORT ROUTINE FOR WRITE UP
MMABTO: MOV 20000, R2 <RESET R2
ADD 8200, JbKIPARI  ;ADVANCE TO NEXT MK
MOV J8SR2, (SP) *RETURN Y0 INSTRUCTION THAT
CLR 3#5R0 :DISABLE MEM MGMT
MOV &1, J¥SR0 ENRBLE MEM MGMT
RTI :CAUSED THE RBORT
-MEM MGMT RBORT SERVICE FOR WRITE DOWN
MMABTL1: MOV $40000, R2 RESET R2
SUB #200, J#KIPAR]
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DEMJAB.PL1 MEM MGMT ROUTINES
1 566 06 BEQ
?39 usssg 805715 177576 n%v
xss 005666 012737 00000L 177572 MOV
1560 00Se74 000002 RTI
1561 OOSE?H ) 2s:
1562 00S676 005037 177572 X CLR
1563 005702 0S2766 000002 00002 8IS
iggg 005710 000002 RTI
1566 ROUTINE T0 SET
1867 005712 005702 STMM2:  TST
1568 005714 901442 BEQ
1569 00S7i6 005767 173040 ST
1570 00S722 001005 BNE
1571 005724 006002 ROR
1572 005726 0O0E002 ROR
1573 005730 006002 ROR
1574 005732 0060C2 ROR
iEZS 005734 000207 RTS
1577 005736 004767 177550 18: JSR
1578 00S74z 000302 SWAB
1579 0OS?44 006002 ROR
1580 00S746 010237 172344 MOV
1581 005752 062702 0002990 ADD
1882 005756 010237 172349 MOV
1583 00S762 012737 077406 172304 MOV
1884 005770 012737 077406 172306 MOV
1586 005776 00SC37 172310 CLR
1586 006002 0i2702 040000 MOV
1587 00e006 012737 006024 000250 MOV
1588 0060IN4 012737 000001 177572 MOV
1589 000207 28: RTS
1590
1581
1592 (006024 000240 MMABT2: NOP
1563 006026 012702 040000 MOV
1594 Q06032 062737 000400 172344 ADD
1595 006040 062737 000400 172346 ADD
1896 Q06046 01371k 177576 MOV
1597 (00e0S2 013737 000001 177572 MOV
1698 (006060 00C0C2 RTI
1899
1600 .SBTTL
1601
1602 - CALL:
1603 : MOV
16804 : JSR
1605
1606 00e062 016602 000004 .3X9: MOV
1607 006066 004767 177620 JSR
1608 006072 00S000 CLR
1609 006074 010003 MOV
1610 00e07e 00S103 COM
1611 00E1D0 005767 175352 ST
1612 006104 001402 BEQ

JO3

09-SEP-76 17:07 PAGE 32

Sosna (SP)

t1,385R0 :ENABLE MEM MGMT

J4SR0 :DISABLE MEM MGMT

8V, 2(SP)

UP MEMORY MANAGEMENT ron PATTERN TESTS

R2 CHECK IF TESTING BANK # O
23 ‘EXIT IF BANK O

MMAVA

1S :BRANCH IF MEM MGMT AVAILABLE
Eg :ADJUST ADDRESS

c

R2

R

PC : RETURN

sg,Lonno GO MAKE INITIAL SET UP

R2
RE atklPﬂRE

na aixxpnna
#200%256 . -400+UP+RW, 38K IPDR2
8200#256 . -400+LUP+Ril| 3#K IPDR3
34K IPDRY

$40000, R2
$MMABT2, SEMMVEC
Sé L uSRA

; SET KIPDR2=RW UP 200 BLOCKS
:SET KIPDR3=RW UP 200 BLOCKS

;ENRBLE MEM MGMT

; ROUTINE TO SERVICE 8 XOR 13 RBORTS

40000, R2
#400, J4K IPAR2
$400’ 38K IPAR3
34SR2, (SP)

:SET RETURN TG INSTRUCTION THAT ABORTED
81, 385R0

:ENABLE MEM MGMT

3 XOR 9 ROUTINES

ROUTINENEO WRITE 3XOR9 WORST CASE NOISE TEST PATTERN

BANK #,-(SP)

;PUSH STRARTING BANK # ON STACK
BLKCNT, -(SP)

:PUSH 256. WORD BLOCK COUNT ON STACK

. PC,.3x4 sCALL ROUTINE
4(SP) na :GET STARTING BANK &
PC, SThME
RO’
RO, R3
R3 RO (0) AND R3 (-1) IS THE DATA WRITTEN
PRRPAT :BRANCH IF PARITY MEMORY PATTERN IS
18 :NOT TO BE WRITTEN
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3 XOR 9 ROUTINES

DEMJRB.PL!

COE106
i; oosll2
17 006ll

ig 006128

g0elee
20 006led

1622 006l12¢
006130
Qoel32
006134

006136
0Ck140
006142
006144

006146
006150
00615¢
006154

005156
006160
006162
006164
006166
006172

006174

006214
006220

00e2k6
008270

012700
012704

010022
010022

010022
010022

910022

OO0 0000 oo
b e tepap Papee
(an ]

(Y]

n
v

012616
000207

032702
001404
03270¢
001404
000407
032702
001404
005767
100004
100410
005767
100005
012700
012703
000207
012700

C0oo401
000020

175264

00Q01M
ooogcaz

000020
002000

002000
172510

172500

177777
000401

0oc401

18:
2s:

33:

MOV
MOV

MoV
MOV
MOV
MOV

MOV
MOV
MOV
MoV

MOV
MOV
MOV
MOV

MOV

;ROUTINE TO

i PARITY,
- XOR39:

.3IS1:

.31S0:
.3NOTS:

.3159:
LOCOMP:

LONORM:

BIT
BEQ
BIT
BEG
B8R

BIT
BEQ

SET

03-SEP-76 17:07 PAGE 33

#401,R0
#15. R4

RO, (R2)+
RU (R2)+
RD (Re)+
RU (R2)+

X

w

Can )
DDOD DVD20D0 20
i PP P

*4+4++ -+

CONSTANTS FOR WRITING/CHECKING 2

PC
s401,R0

;WRITE PARITY 3X9 PATTERN
SEACH LOOP WRITES 256. WORDS

;BRANCH IF PARITY MEMORY PRTTERN IS
:NOT TO BE WRITTEN

;GO GET CONSTANTS
: DECREMENT 256. WORD BLCCK COUNT

; RDJUST STACK

XOR PATTERN WITH

;CHECK BIT 3
+BRANCH_IF BIT 3=0
; CHECK BIT

;BRANCH IF BIT 9 =0

;CHECK BIT 9

tBRANCH IF 0

:CHECK IF NORMAL OR COMPLEMENT DATA
;GO LORD COMPLEMENT CONSTANTS

:GO LOAD NORMAL CONSTANTS

;CHECK IF NORMAL OR COMPLEMENT DATA
60 LOAD NORMAL CONSTANTS

iSET COMPLEMENT CONSTANTS

; RETURN
:LOAD NORMAL CONSTANTS
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3 XOR 9 ROUTINES

DEMIRB.PI11

1669
1670
&
e
1674

006274
00e300

006302
00630

006310
006314
006320

006334
006336

00634z
006346

006350
006354

006362
006364

00637C
006372
006374
006376
006400

006404
006406
006410
Q0e412
006414

00e420
006422
006424
06426
06430

006434
00e43t

Q12703 177777

000207

000240
oo4Te?

016604
0le602
004787
005000
005787
100001
005100
012705

005767
001402

004767

012203
020002
001403
0Qsg4e
004787

012203
020003

004767

012203
020003
001403
00S046
004767

012203
020003

001104

cogoce
000004
177366
172422

ococ4a
1758110

177640

172614

172600

172584

172550
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§8UTINE 80 CHECg 3 XOR g WORST CQSS "8¥3ETPQTT RN

MOV #-1,R3
RTS PC
: MOV BLKCN? -(SP)
; JSR PC,..3X9
..3X9: NOP
JSR PC, CKSWR
. CHECK WORST CASE PATTERN
is: MOV 2(SP),RY
MOV 4(SP) 'R
JSR PC,STAM2
CLR RO’
1ST ICOUNT
BPL .44
COM RO
2s: MOV #32. RS
33: 15T PARPAT
BEG 308
ISR PC, . XOR39
309:
MOV (R2)+,R3
CMP RO,R3’
BEG 10
CLR (SP)
ISR PC, ERROR
MOV (R2)+,R3
CMP RO,R3’
BEQ +10
CLR (SP)
IR PC_ERROR
MOV (R2)+,R3
CMP RO,R3’
BEQ +10
CLR (SP)
JSR PC,ERROR
MOV (R2)+,R3
CMP RO, R3
BEQ +10
CLR -(SP)
ISR PC, ERROR
MOV (R2)+,R3
CHP RO,R3’

ING BANK 8 ONTO_STACK
;AND 256. WORD BLOACK COUNT
:CALL ROUTINE

;GO CHECK SWITCH REGISTER

;GET 256. BLOCK WORD COUNT

:GET FIRST BANK ¥

:G0 SET LP MEM MGMT

sSET CHECK WORD

:IF ICOUNT IS NEG AM CHECKING COMP-
:LEMENTED PATTERN

:S0_COMPLEMENT CHECK WORD

:8ET 256. WORD COUNTER

;BRANCH IF PRARITY MEMORY PATTERN IS
:NOT TO BE CHECKED

;GO GET CONSTANT

;GET _TEST DATA
: COMPARE WITH CHECK WORD

;PUSH FRKE STATUS ON THE STACK
:ERROR! MEM DATA (R3) NOT = TEST DATA
(RO) RDORESS=(R2) -2

;GET _TEST DARTA
s COMPARE WITH CHECK WORD

; PUSH FAKE STATUS ON THE STACK
tERROR! MEM DATA (R3) NOT = TEST DATA
:(RO), ADDRESS=(R2)-2

;GET TEST DATA
:COMPARE WITH CHECK WORD

;PUSH FRKE STATUS ON THE STRCK
:ERRQR! MEM DATA (R3) NOT = TEST DATA
: (RO), ADDRESS=(R2)-2

;GET TEST DATA
:COMPARE WITH CHECK WORD

; PUSH FAKE STATUS ON THE STRCK
:ERROR! MEM DATA (R3) NOT = TEST DATA
; (RD), ADDRESS=(R2)-2

;GET TEST DRTA
: COMPARE WITH CHECK WORD
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DEMJAB.P11 3 XOR 9 ROUTINES
1725 006440 001403 BEQ .+10
1726 QCe442 005046 CLR -(SP) :PUSH FAKE STATUS ON THE STACK
1737 006444 004767 172534 JSR PC,ERROR 'ERROR! MEM DATA (R3) NOT = TEST DATA
{;gg : (RO), ADDRESS=(R2)-2
I'4
1730 008450 (012203 MOV (R2)+,R3 :GET TEST DATA
1731 00e452 (020003 ~MP RO, R3 ' COMPARE WITH CHECK WORD
1732 006454 001403 BEQ +10
1733 006456 005046 CLR :PUSH FAKE STATUS ON THE STACK
1739 006460 009767 172520 ISR PC,ERROR :ERROR! MEM DATA (R3) NOT = TEST DRTA
izgg : (RO), ADDRESS=(R2)-2
(
1737 0OB464 012203 MOV (R2)+ R3 :GET TEST DATA
1738 00e4ee 020003 CMP R3’ : COMPARE WITH CHECK WORD
1739 006470 001403 BEQ +10
1790 006472 00504 CLR (SP) :PUSH FAKE STATUS ON THE STACK
1741 0CBN7Y 004767 172504 ISR PC ERROR :ERROR! MEM DATA (R3) NOT = TEST CATA
i;:g : (RO), ADDRESS=(R2)-2
1794 006SOC 012203 MOV (R2)+,R3 :GET_TEST DATA
1745 006502 020003 CMP RO, R3 : COMPARE WITH CHECK WORD
1746 00BS04 001403 BEQ .+10
1747 (006506 00504E CLR -(SP) :PUSH FAKE STATUS ON THE STACK
1748 006510 004787 172479 JSR PC, ERROR 'ERROR! MEM DATA (R3) NOT = TEST DATA
1749 : (RO), ADDRESS=(R2)-2
i -
1762 008514 00S100 COM RO : COMPLEMENT CHECK WORD
1753 (00eSle 005305 DEC RS : DECREMENT 256. WORD COUNTER
1764 0068520 001310 BNE k] 3
1755 006522 005100 COM RO s COMPLEMENT CHECK WORD
1756 006524 005304 DEC RY : DECREMENT BLOCK COUNTER
%;gg 006526 001303 BNE 2%
1759 008530 032737 040000 177570 8IT mmmm :LOOP ON TEST?
1760 006536 001264 BNE 1§ :BRANCH IF LOOP ON TEST DESIRED
1761 006540 016667 0000C2 172220 408: MOV 2(SP), COUNT ;GET 8 OF 256. WORD BLOCKS TO CHECK
1762 006546 016602 000004 MOV 4(3P)'R2 'GET STARTI 3 BANK #
%;ga 008ES2 004767 177134 JSR PC, STAME G0 SET UP M 1 MGMT IF REQUIRD
1765 :CHECK WORST CASE BIT COMPLEMENT PATTERN
1766 006556 005000 CLR RO
1767 006560 005767 172170 15T ICOUNT :CHECK IF COMPLEMENT PATERN
1768 006564 100001 BPL 44
1769 006566 005100 COM RO : COMPLEMENT CHECK WORD
1770 006570 012704 0000H4O 4§: MOV $32. . RY :SET 256. WORD COUNTER
1771 006574 012705 000010 c3: MOV 8. RS :SET 8 WORD COUNTER
1772 006600 005767 174652  BS: ST PARPAT :BRANCH IF PARITY MEMORY PATTERN IS
1773 00eb04 001402 : BEQ 0s :NOT TO BE CHECKED
1774 006606 004767 177402 JSR PC, . XOR39
1775 00eble 012203 60S: MOV (R2)+,R3 ;GET uATA
17%6 00e614 (020003 CMP RO, R3 : CHECK DATA
177? 00eble 001403 BEQ' .+10
1778 006620 DOSQ46 CLR © ~=(5P)
1779 006622 004767 172356 JSR PC, ERROR |
1780 00sk2E 005100 COM ;COMPLEMENT CHECK WORD




HRINDEC 11-DEMJA-B PDPll/?O MEMORY TEST MACYLl 27(732)
i1 ROUTINES

OEMIAB.P

[
J =33

O

n.L

Pt e B et e Pt et Bt Pt Bt Pt P
tgmmmmmoocncow
£ WN— O0OWwod 0"

SNININ NSNS NI NI N

J
0
o

1797

1609

Pt P s Pt Pt Pt $t Pt Pt et Pt et ot Pe
(oo]du]oatealealoeloaloaluplosTonTestedlon)
FUNU MU N 3= pe 4 p—e e Pt it o Pt s
W OWwooNCMIEWR—O

1824

006630
00e632

BeEess

Q06EN0
00bb4e
006646
006653
006654
0066SE
006660
006662
0266564
006666
006670
006674

006676
006702
006706
206712
006726
006722
006726
006730
006734
006740
0ce742
006746
006750
036752
006754
006756
0J6760
006762
006764
006766
006770
006772
006774
006776
007000
007002
007004
007006
007010
007012
007014
007016
007020
007022
007024
007026
007030
007032
007034

3 XCR 9

goS14e
01220
8 60
14

0CS046
004767
00Si00 "
0CSiee
005305
001350
005100

205304
00:343

005359
001335

0i6e02
0Qu767
016603
032737
001307
006367

172336
17?2727

172072

000004
6?7004

00002
040000

172028

177354
000020

000020

177570

78:
108:

CoM
MOV
gMP
BEQ

NO3
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-(R2)
(R2)+,R3
RO, R3’
.+10
~(SP)
PC,ERROR

R
-2(R2}

4(SP),R2
PC.STHM2
2(5P) ,R3
cggouo J4SWR

ICOUNT
73

13
#16.,RS
(R2) RO
20(R2) , R4
RY, (R2)+
RH (Re)+
RH (R2)+
RH (R2)+
RH (R2)+
RH {(R2)+
RH (R2)+
RY. (R2) +
RY, (R2J)+
RH (R2)+
RH (Re)+
RH (R2)+
RH (R2)+
RH (Re)+
RH (R2)+
RH (R2)+
RD (RE)+
RO (R2)+
RO (R2)+
RO (R2)+
RD (R2)+
RU (R2)+
RU (R2}+
RO (R2)+
RO (Rel+
RO (R2)+
RO (R2)+
RO (R2)+

: COMPLEMENT TEST DATA
:GET DATA
: CHECK

; PUSH FAKE STATUS ON THE SVACK

; COMPLEMENT CHECK WORD
tRESTCRE DATA
: DECREMENT 4 WORD COUNTER

; COMPLEMENT CHECK WORD
: DECREMENT 256. WORD COUNTER

; COMPLEMENT CHECK WORD
: DECREMENT BLOCK COUNTER

;GET BANK #

; GET BLOCK COUNT
:LOOP ON TEST
:BRANCH IF LOOP ON TEST

; COMPLEMENT PATTERN
:GET IST DATA WORC
:GET_9TH DATA WORD
: SWAP WORDS 1-8
tWITH 8-16

sAND VICE VERSR
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MRINDEC-11-CEMIR-B FOPL1. 70 MEMORY TEST MRCY!l 27(732)

DEMJRB.P1I 3 XOR 9 ROUTINES
1837 00°03% 110022 MUVB RO, (R2)+
13838 00T040 110022 MOVB RO (R2)+
1839 00T0w2 119022 MOVB  RO.(R2)+
1849 OCrOWM 110022 MOVB RO, (R2)+
TB4i COTO4e  00S395 DEC RS’
1843 QOr0s) 01333 BNE 108
1843 007052 005333 NEC R3
;g:g 00084 00i32 BNE 3
P -]
1846 0CROSE D00S76r 171672 ST ICOUNT
1847 007 CO1% BEQ 113
1848 007084 2J00ib7 177220 IMP 18
1849 0070TY D126l6 118: MOV (SP)+, (SP
1860 GCT072 0136l6 MOV (EP)+. (SP;
:881 207074 003207 RTS PC
1383 ROUTINE TO WRITE 8 XOR 13 WORST CASE NOISE TEST PATTERN
18549 .SBTTL 8 XOR 13 ROUTINES
18€g :CALL: MOV BANK 8, =(SP)
1868 : MOV sqxannks -(SP)
;ggg : ISR PC,.8x13’
1853 007076 0126lE .8X13: MOV g Ple, (SP) :ADJUST STACK
1860 Q97100 Z12616 MOV (5P)+. (§P)
iggé 90T102 D4C237 RTS pC
;923 :gggzxue TO CHECK 8 XOR 13 WORST CASE NOISE TEST PATTERN
1865 ; MOV BANKS, ~(SP) :PUSH FIRST BANK 8 ON THE STACK
1BE6 : MOV #BANKS , - (SP) :PUSH 8 OF 4K BANKS TO CHECK ON THE STACK
§ggg : JSR FC,..BX13 :CALL ROUTINE
1869 007:04 212816 ..BX13: MoV (SP)+, (SP)
1870 0C710e Di2klb MOV (3P)+, (5P
;g;; 0C7110 000z07 RTS PC : RETURN
~Er&
g .SBTTL_ROTATING 1'S 3 0°S ROUTINES
1874 pourxne 7O CHECK narnr:uc "0° BIT THROUGH FILD OF 1'S
1878 ,L ALL: MOV BANK Y. - (SP) :SET STARTING BANK #
1878 : MOV BLKCNY, -1SP) :SET 256. WORD BLOCK SOUNT
ig;g : JSR PC, .Reto :CALL ROUITNE
1879 007112 0QO0N7&7 000276 JRCTO: JSR PC, CK3WR : G0 CHECK SWITCHES
188C (0”116 016604 000002 MOV 2(5P),RY :GET 256. WORD BLOCK COUNT
1681 007122 0!6e602 0OOCOM MOV 4(SP) 'R2 GET FIRST BANK 8
1882 007126 004767 176560 ISR PC STHMD GO SET UP MEM MGMT (IF AVAIL)
iggg 007132 012700 177777 MOV s-1 RO :SET CHECK WORD
1 007136 012705 COC400 18: MOV 8256. ,RS :SET 256. WORD COUNT
1886 (007142 000241 2s: cLe :CLEAR CARRY BIT IN PSW
1887 007144 004767 000124 ISR PC,ROTATE
1888 (007150 0.8203 17777% MOY -2{R2),R3 :GET RESUL
1669 007184 103402 BCS 33 : BRANCH IF *C' BIT WARS SET
1890 060715 020003 CHP RQ,R3 s CHECK RESULT
168! C0G7160 001403 BEG 4§’
1g92 007162 00046 3s: CLR -"3P) -ERROR! COULD NOT ROTATE '2° BI”

o4

09-SEP-"6 17:07 PAGE 37
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| oENTAB.P

F3

D OO D DOD D
Pe et Prs P ot Pret pt B @ Poest Peo
O I £ WMu—

IR

Rl

Pee P e ps Pt P o Pt s Pt Pt Pt @ Pt Pt Pt Pt Do Pt Pt Pt it P Pt Pt P2 Pt P 4 Pt
ma\nzg.o;ﬂ

193S

RTING 'S

3 0'S ROUTINES

cOo4

03-SEP-76 17:07 PARGE 38

ou;r ? 172014 . JER gc,snaon THROEGH AognessuégonEOUNT
20T Be 53 : DEEETRYT 2B8re
005304 DEC RY : DECREMENT 256. uono BLOCK ZOUNT
0013857 BNE 18 :LOOP UNTIL DONE
012616 MOV (SP)+, (5P) :POP CONSTANTS OFF THE STACK
E ngv (SP)+. (5P)
A0020° RYS pC -RETURN TC CALLER
;ROUTINE TO CHECK ROTATING '1° BIT THROUGH A FIELD or 0's
:CALL: MOV BANK®, - (SP) :SET STARTING B
: MOV aLxcnf -(SP) :SET o or 256. uono BLOCKS TS CHECK
: JSR PC, .ROt! :CALL ROUTINE
004TB? 000202 .ROTl: JSR PC, CKSWR : G0 CHECK SWITCHES
01 000002 MOV 2(8P) RY :GET & OF 256. mmamwsm CHECK
016602 007004 MOV 4(5P) |R2 :GET STARTING BANK
004767 17BYEY JSR PC, SThM2 :GO SET UP MEM ncnr (IF AVAIL)
005000 CLR RO’ :SET CHECK WORD
012795 000400 1$: MOV 8256. RS ;SET 256. WORD COUNTER
000261 2s: SEC ;SET *C* BIT IN PSM
004767 000032 ISR PC,ROTATE : G0 aornrs ‘1’ 81t
016203 177776 MOV -2tr2) ,R3 :GET RESUL
103602 BCC 3 : BRANCH xr "¢’ IS CLEAR
020003 CMP RC,R3 :CHECK RESULT
001401 8EQ L+
124400 3s: HLT :ERROR! COULD NOT ROTATE 'l° BIT
A : THROUGH RDDRESS IN R2
005305 DEC RS :DECREMENT 256, WORD COUNT
001365 BNE 1
005304 DEC RY :DECREMENT 256. WCRD BLOCK COUNT
001361 BNE 18
012616 MOV (SP)+, (SP) :ADJUST RETURN RDDRESS
012616 MOV (SP)+. (SP)
000207 RTS PC RETURN TO CALLER
-ROUTINE 70 nornrs *C' BIT THROUGH A MEMORY LOCATION.
106112 ROTATE: ROLB (R2) - (R2)=177776 OR 000001
106112 ROLB  (R2) : (R2)= 17*775 OR 000002
106112 ROLB  (R2) :(R)=177773 OR 0OOCCM
196112 ROLB  (R2) : (R2)=177767 GR 000010
106112 ROLB  (R2) : (R2)=17775? OR 000020
106112 ROLB  (R2) 1\R2)=177737 OR 0000H0
16112 ROLB  (R2) : (R2)=177677 OR 000100
106112 ROLB  (R2) : (R2)=177777 OR 030000
106122 ROLB  (R2)+ s (R2)=177577 OR 000200
106112 ROLB  (R2) : (R2)=177377 OR 000400
106112 ROLB  (R2) : (R2)=176777 OR 001000
106112 ROLB  (R2) : (R2)=175777 OR 002000
106112 ROLB  (R2) ; (R2)=173777 OR CON000
ideiie ROLB  R2) ,:na)zzsr 7* CR £10060
106112 ROLB  (R2) ! (R2)=157777 OR 020000
106112 ROLB  (R2) ,(R2)=1377?7 OR 040000
106112 ROLB  (R2! : {R2)=07777? OR 100CO0
106122 ROLB  (R2)+ 1 (R2)=177777 OR 0CCO00
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CENJAB.

1349
1950
1951
1882

l
1954
1955

1322
1958

1353
1360

#

FREEE

R S S N R R R A A

£

o
(1]

.

TN e T Ty O I Y Y Y S Oy ol o o Y Wy sy Ty
VeIV IV

SR

~

1998

Pi1

007340

00"
304k
207382
007356
007360
007362
6507366
3073710
007372
007 3T
007376

007410

ROTART

IN
900207

166
d1echs
Q04767
012700
200000
012703
010022
010022
010022
010022
00S303

0Salll
030057

.?g

MEM
'S8

Crr—

905005
176334

0QC1Co

Q17777
0oc400

0004eH
001000

171304
121270
171270
040177
004000

171e4C

Q47524
047524

ORY
Q'S

171336
177570

1775878
171304
1721274
177570

171254
177570

0S1040
Q42sSee
42504

0E180S

tRCUTINE TO WRITE D
. MOV ANK®, = (SP)
LkCNY, -(sP)

+CARLL:

WRTPAT:

TEST MACYIL 27(732)
ROUTINES

RIS

MOV
JSR

HgV
MIV
JSR
MOV

: 0

MOV
MOV
MOV
MOV
MOV
DEC
BNE
DEC
BNE
MOV
MOV
RTS

03-SEP-T6

PC

PC,WRTPAT

2(SP) ,RY
4(SP) 'R2
PC STHMZ
(Pt)+,RO

864. ,R3
RQ, (R2)+
RO, (R2;+
RC, (R2)+
RO, (R2)+
R3
2$
R4
13

(SP)+, (SP)
(SP)+, (SP)
PC

NE WORD PATTERN

DO4

17:07 PRGE 39

+RETURN

NTQ_MEMORY
+PUSH STRRTING BANK 8 ONTQ STACK
+AND 128. WORD BLCCK COUNT

;CALL ROUTINE

;GET E QCK COUNT
:GET STARTING BANK #
;GO SET UP MEM MGMT
;GET USER CONSTANT

;SET 256. WORD COUNTER
;WRITE 256. WORDS

; OECREMENT 2S6. WORD COUNTER
;LOOP UNTIL 256. WCRDS HAVE SEEN WRITTEN
; DECREMENT BLCOCK COUNT

;RCJUST STACK

:ROUTINE TO CHECK THE SWITCH REGISTER
;CHECK SWITCH 9: IF SET, LOAD ERRCR COUNT INTO THE DISPLAY REGISTER;

« IF NOT SET, LO
BIC

EKSUR:

i08:

: MESSAGES

RESLOR:

PARITY:

.RSCI

.RSCIZ

AD PASS LOUNT INTO THE DISPLAY REGISTER
817777 LODISP

; SAVE RELOCATION BITS

#8178, JeSWR :CHECK SWITCH 8

108 :BRANCH IF SET

PC , REL24K :GO RELOCATE PROGRAM BRCK TO 4K AND STOP
:gtre.aasun :SWITCH 9 SET ?

5§CNT.LDDISP :LORD ERROR COUNT

ICNT LODISP

;LORD PASS COUNT

LDOISP, 380ISPLAY;LOAD THE DISPLAY REGISTER

8040172, ICOUNT
augno.aisun
+

ICOUNT
Pe

;LORD ITERATION COUNT WORD
; CHECK SWIl

; ICOUNT =040000 IF SWll =!

(15> ¢]12>°TC RESTORE LORDERS START AT 182°¢15 ¢

<18>¢12> 'ENABLE PARITY? 1/0=YES/NC °
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DEMJRB.PLI
200S 007sl2

3308 BRoRAd
08

2018
2d1l
20ig

()DO(DDHBE
8;—-0—oo~o«o—-o-»—4
OO IO £ W

£

nufuruiururuiung

kR
8
3

8

16

SRERALEN

LAY
§
OO0OO0OOO0O00000O00000 8
2R &

P pope s pe s po pa pt b ¢ o P @ Pt Pt p—o

winele)
- s e b

—
¥ -

ny

(]

un

n»
OO0
0 0a b = e Pa Pt bt Pt P P4 pe P
OO0 000LO0O0000
SRR L DR
NATEEERSE8ER

()
[y
O
—
~
a

ROTRTING 1'S 8 0’S ROUTINES

oq?857 0205{3 Y gog STBANK: .ASCIZ
osalég 8§§111 838 S?
Q40502 04SS16 021440
024050 037451 000040
005015 020043 043i1? BANKS: .ASCIZ
0 0I13 040502
ONS516 020123 Q4rsSeM
052040 0S1505 024124
924470 020077 000 R
016 050012 0%210] PAT: .ASCI2
M2524 047122 021440
820077 060
015 037412 000 GQUEST: .ASCIZ
015 0S2012 0S0:31 CONST: .RSCIZ2
020.05 047503 O0S1516
ON0Sed 052116 900
0I5 Q444i2 0S0lle PRGM: .ASCIZ
052125 021440 047440
C20:06 032462 027086
053440 051117 0201Cv
046102 041517 O0SISI3
0s204C 020117 042G24
062123 044440 O0SISI6
042524 ON2101 0847840
000106
COSOIS 0S4S24 042520 PRGYM: .ASCIZ
O4O440 042104 042822
051523 000
0I5 0S20le 020117 RELOCM: .ASCIZ
Q42522 052123 0S1117
020105 051120 043517
040822 020115 0s2123
051101 020124 052101
000040 .
ASTERISK: .ASC1Z
042504 045115 020101 ENCMSG: .ASCI2
047504 042516 00004
.EVEN
010700 REL24K: MOV
042700 0177 BIC
010067 cooocw MOV
004867 174112 JSR
000000 18; 0
o0 0
012706 000500 MOV
042737 100000 000760 BIC
013737 000760 177570 MOV
005037 000764 CLR
900005 RESET
000137 000162 INP
(OCAR:
0C0001 .END

sROUTINE TO RELO%RTEOPROGRQH BRCK T0 O

E

03-SEP-76 17:

4
0

7 PAGE 40
IS <12>'STARTING BANK #(837 ’

<15><12>'® OF 4K BANKS TO TEST(8)? °

«15>¢12>"PATTERN #° °’

(IS ?”
(S>> 'TYPE CONSTANT’

«1S><12>"INPUT 8 OF 256. WORD BLOCKS TO TEST INSTEARC OF'

«1S><12>’ TYPE RDORESS’

<15)¢12>°T0 RESTORE PROGRAM START AT °

! ’

'DEHJR DONE!®

;FORM_BRASE RADORESS WHERE CJOCE

31??77 RO : 1S RELOCATED

RO, 1S :PUT FRON RJDRESS INTO SUSROUTINE CALL
RS, RELOC s RELOCATE CODE T0

: LOMEST 4K
#STKPTR,SP ;SET STACK PTR

sCLEAR RELOCATION INDICATOR
:LOAD DISPLAY RESISTER
:CLEAR RELOCATION FACTOR
:DJSABLE MEM MGMT

sRESTORE LOADERS 3 HALT

8100000, 3sLDOISP
28L00ISP, 3sDISPLAY
SSRELOCF

J8PONE




MRINDEC-11-OEMJR-B POPL]1-TQ MEMORY TEST MACY11 27(732)
CROSS REFERENCE TABLE -- USER SYMBOLS

DEMJAB.P11
RORESS 002327
RSTERI OlCI0M
BANKS 007846
BEGINI 3440
BE%L :a,
Bl lg 2
EITI3 = 020000
BITIN = 040000
glT1s = 000100
3176 = 0O0I10C
BIT8 = 000400
BITS = 0Q.000
BPTVEC= (000DiM
. = 000001
KSR g7aly
CNTRL = 177746
CONST 007?25
COUNT  Q0C7
CRLF 000100
CIGITS 00235l
CISTAR 002312
OISPAR 0OS43G
JISPLA= 177570
DONE 004210
DONEQ 002820
OONEl  0027ed
CNEIO 0037
CONE3 (003026
CONEY 003114
DCNENA (03164
DONENB 003234
CONENC (003302
DCNESC 003414
DCNEE  OOM7M
DONE?
DONES 003614
DONES  00364e
EMTVEC= 000030
END 004152
ENDCT 004170
ENOMSG (010106
ERCNT v}
ERROR 001204
ERRPC  0CIN7S
ERRTRP 001126
ERRVEC= 000004
ESTRE (005235
FINISH 004246
FPEVEC' 000244
HCRN 00S302
HLT = 104400
CNT 000752
ICOUNT 000734
ISTVEC= 060020
¢« IPARC=: 172340

686
1248

8718
20408

i,

1410

1979
665

1678

1436

l1lls

10708
1183
11568

o4

03-SEP-76 17:07 PAGE 42

1249

1907 19783
8758 1424
1987 2054+

668 901% 1984
1706 1713 1720 1727 17

1166 1215 1309

32Q¢  Guge 1008% 1022  1038%
1304% 1309+ 1394s 1488 1986
1017 - 1046 1081 1088  10%

145 1944 1514 1986

1688 1767  1303% 1846  1989s
1539%

1 ¥al 1748 1779 1786 1893

lggﬂi 1128% 1134 1157% 1156+
1501+

1202 128 1355 1372 1920
1991»




MRINDEC-11-DEMJR- B POPL11-70 MEMCRY TEST MACYL1 27(732)
DEMIRB.PIL

kIPaR1=

kIPRR2=
KIPARS
kIPRRM=
kIPRRS=
KIPARSE=
kIPAR?=
kK IPDRO=
KIPDRl=
KIPDR2=
KIPDR3=
KIFDRY=
KIPDRS=
KIPDRe=
KIPDR?=
KM =
LCRNT
LOCOMP
LCCISP
LOMMO
LONORM
LODRR
ODFLD
LOGICR
LST
LSTLOC
LSTR8
MAINTR=
MARGIN
MARMSG

MEMERR=
MEMH] =
MEMLO =
MMRBTO
MMARBT L
MMABTZ
MMAVA

MMVEC =
HRGNTB

NOFIND
NCRMAL
Och
PARAVA
PARCSR=
PRRERR
PARITY
PARPAT
PARREG
PRFTAB
PARVEC=
PRCSHG

PHESNM
FRY

172342

i

1723

002370
007703

CROSS REFERENCE

E TABLE -- USER SYMBOL
:gsn ??g 980 1006+
] A AL | *
4ol zgl T HI
HBS: 782
4ob4 783
4ors o84
4288 g4e 785 1341*
Ylos SaM 1185+ 1349*
4i38 1536
Vi4s 1186% 1S36%  1S83%
YiSs  1SBY#
4168 1585+
4178
4188
4198 cy? 1538#%
3588
1458 14708
1661 16658
S80s 31%4 668#% 569
931 951 1024 1040
1662 1664 16668
830 844 20598
81Ss 817 835# 839
464 1104 12588
8708 Q42
834+ 8508
1457 14684
1S12s 1SiE#
1118 15148
1451 14758
1446 1449 14548
13958  [406 1409+
13948 1408
13938 1407
932 1007 1025 1073
990 1057 155Ss
1587 15928
519 540 S81s 736
1346 1502 1531 1569
3808 q3c# 93C» 1007#
1445 1516 1520
3548
1371 13868
1454 1460 14638
634 699 7908 1319
883 1148 14928 1468+
14808 1489
1339 1383s 1914
2001s
111Ss 1150 11Ses  1bll
7228 1439
746 7788
1343 14818  1487%  1488x
8798
8798
2015

1209+#
1S37#

18534+

902
107¢

g3+

1350

9l4#

1420

1504+

164}

1505+

o4

03-SEP-76 17:07 PAGE 43

1S40»
1580%

903
1184

18479

U9

1087%

1441

16390

1506%

1548%  |6SH#

1594#

1978%  1984%  1986% 1997
1348 15308 1577

23+ 978 1004 1116
1073 13S0% 1587»

177¢

2053+

1146

2054

1182

F )

v

g

~3




MAINDEC-11-DEMJIR-
DEMJRB. P11

P =".000007

PCWN 000502
FEFLG  0OMS24
PENFLG 004525
PERSTR (002454
PFSTK  0COSeM
PFVEC = 000024
PIRQ = 177772
PIRVEC= 000240
PKM = 000000
PLRCE 002374
PONE 00016e
PRG3M (007745
PRGYM 010026
PRTYY = 009200
PRTY? = 000340
PSM = (010000
= 177776
PTWO 000200
PUM = (030000
PUP 000576
PWRFAI 003730
QUEST (007721
RANTST (003702
RECOAT 00!S14
REG = 004
RELFL 000110
RELOC 004252

RELOCF 000764
RELOCM (010045
RELOCP 0OY435Y
RELSW 010122
RESLDR 007516
RESVEC= 000010
ROTATE 007274
ROTO  OGHOSH

L) = Q00006
RO =7.000000

8
R

+70 MEMORY TEST MACYLl 27(732)

J4cs
b3b*
791
94Q*
1l12#
1180
1322
15§77+
1720%
1879
1981+
Si7s
689
687

Y421
64
810%
QY43
1113%
1184#
1325#
1589+
i727%
1882%
1992

462

4808
S388
Se9s
7198

1312
20348

1981
19958

1915

1186

619#

806+
i10l1#
1079
1274
1337%
1608#

476%
548
glos
Q46
J114%
1e2ls
1340+#
1607%
1734%
1887+
2046
910
13418
1369%
1401

SS9+

FOPLI
CROSS REFERENCE TRBLE -- USER SYMBOLS

Y96 #
B7b%
819x

HO4

03-SEP-76 17:07 PAGE 44

SO8*
678%
S3b%

1127

1225%
1361#
1649%
1748#
1300%

1358

9il

1538

747%
B82S
1015

1305+
1424+#
1617

Si8x
684 #

775

1583

750#

827»
1027%
1135#
1307
1432%
1618

909

SSS#

699

8S4#
1024%
1140
1236%
1442
1678%
1779%
1915+

1402%

1294

SYos

7598

831
1030
1137
1311
1445%
1620

ES7#
700%
g898#

1419

Se0*

701%

qCE#
1090#
1.58

2055#

C474#

771%

9S0#
1043%
1197%
1332+%
1447
1623

1!
1333*
1489+%
1624

Boo#
773%
930
1071
1185
1258+
1544 »
1706+
18bl#
195%




o4

MAINDEC-11-DEMJR-B POP11-7C MEMORY TEST MACYll 27(732) 09-SEP-T6 17:07 PAGE 45
OEMIRB.PII CROSS REFERENCE TWBLE -- USER SYMBOLS

1665%  1pbBx  1pB4®  1687% 1696 1703 1710 1717 1724 1731 1738 1745 17S2#
175S%  1766% 1Te9% 1776 1780% 1783 1787%  1791% 1794% 1307% 18¢S 1826 1827
1828 1829 1830 1831 1832 1833 1834 1835 1836 1837 1838 1839 1840
1883% 1890 1911% 1918 1959 1962 1963 1964 1965 20ub®  2047¢ 2048

Rl =%000C01 3368 49y S03x 735% 740 791# 742% 743 744 % 74Sx 754 % 758% 7B3%
Q30% Q45 973%  1003* ]023% 1039% 10S6* 1071% 1127 1.40# 1158%# 116S# 1180+
1222%  1233%  l240* 1333 1407%  [428%

RI0  =x000000 Ju43e

R1l  =%00000! 3448

Rl12 =%000002 J4Ss

R13 =%000003 3468

R1Y -/000004 478

k1S  =%0000J5 J46s

Re =xocoooa 3378 493 S04 G525+ 526 S8 43 S44 C49# E47% £77% £83% 709+

7 10% 733 734 746 748% 7oo% 757% 7E4% 794% 7964 797% 798 80l#
803 805# 807 823 S3c 845# BY7# 933 34 93S% 47% 349 953
9S8+ 359+ 960 987 992 393 996+ 998 1009 1010 1014 1026%  1030%

1041% 1045 1058+ 1062 1064 1074« 1078 1083% 1084  108S 1093 1188%  119i#
119e% 1198 1201 1203 121 1268% 1269 1e74% 1278 1278 1280 1294%  1295#
129+ 1334 1345% 1351 1367%  1368#  1408»  [429%  [430% 498 1499%  ]51S%  |517%
1547%  1S55% 1587 1S71%  1572% 1578* 1574#  1S78%  1579% 1580 1581 1582 15e6#
isgg: i&g&: i&é?: i&és: {Eég: {62 ¥ ib&éi %623* {624: {655* iga ¥ {%28* i%??{
4
1723 1 BE OB B B % B B8 & 18 1R 1
1810% 1811 18i2% 1B813% 1814% 1B8]S* 1816% 1817% 1B818% 1819# 1820% 182i% 1822
1823%  1824#  1B2S+ 1@26# 1827% 1828# [829% 1830 183I# B32% 1833% 1834* 183S#
1836%  1837% 1838% 1839* 1840% [@Sl% 1888 1909% 1916 1931%  1932%  1933% 1934«
1935  1936%  1937%  1938#  193%9%  1940%  1941%  [942%  1943% 1944 [94SE  [Q4Ex  1JN7%
1948%  19S57% 1962  ]963%  1964%*  1965H

R3 =%000003 3384 492 SOS# Sch# S31# 44 SHE#* 698 732 749% 793 756+ 765%
770% 793% 808# 830* B3l# 834 34 % 935 936+ 953 954 S60* %1
980# 981+ 982 983 384+ 385# 986+ 989 993* 9% 995# 6

1015 1045% 1046 1078 1079 1085# 1086 1093 1094 1198 1199 1
1273 1275 1277% 1278 1282 1335 1354 1427  1430% 1432 1603% |
1628 1629 1630 1632 1633 1634 1635 1640%  1b6b#  1BEJ®  169S* |
1703 1709% 1710 1716% 1717 1723 1724 1730% 1731 1737% 1738 l
1775+ 1778 1782% 1783 1800%  1843%  [888# 1890 1916+ 1918 19614 {966{
l
l
l

R4 =-.000004 3398 491 SO6# 731 g44# 846 1029  1031%  1044#  1049%  10Bl# Ceee  107S
1089+ 1092+% 1097% 1168% 1169% 1171 1189 1191 1192 1197 1272% 292#% 1336
142S#%  1433# lglgl 1637% 188%* 1756%  1770#% 1?985 1808* 1883 1919 811 1912
181 1814 18] 1816 181 181 181 182 1821 1822 182 834 1880»
1856# 1908 1924% 19564 19684 _

RS =7200000S 34Cs 4E9# 490 S07% Co4x E3¢ S37» B49% 6S1# b+ Sl 685# 631+
36+ 704% 734+ 735 751# 752 7Bb# 768+# 799% S42% 846+ 949 8S1#
899+ 4i*  1190% 1193% 1196# 1204%  1247#  12SIs% 1267 1268 1277 1295 1236
1312  13iS# 1337 1338 1370%  [413% LHlEs 1421 * 14cp# 1431 # 1935%  [1<438%  [4402
1948%  ]4S0%  |eB8#  [7S3%  177lx  1789% 1806+  184l*  [835%  18%4*  [313% 19222 3049

SavPCe 000112 4738

SAVRC 004666 1331 1332 13768

SAvRl (004670 1377

SAVRZ 004&72 13788

SAVR3  00467M 13798

SaVRY 004676 1380

SAVRES 004720 13818

SCCPE = 104000 4338

SLR = 177779 3648




MAINDEC-11-DEMJR-B PDP11/70 MEMORY TEST MACYIl 27(732)

DEMJIAB.PL!
SN = Q40000
SP =%000006
SPACE! 00236l
SRQ = 1775872
SR1 = 177874
SR2 = 177576
SR3 = 172516
STRRT 002376
STRRT1 002440
STBANK 007617
STKPTR= 0Q0SQ0C
STMM2 005712
SWR = 177570
T = 000020
T8ITVE= 0000I4
TKB = 177562
TKS = 177S&0
TKVEC = 000060
TP8 = 177566
TPS = 177564
TPVEC = 000064
TRAPVE= (000034
TRAPY 001460
TRTVEC= 000014
TYPIT 001110
UBRERK= 177770
UM = 140000
uP = 000000
Vv = (000002
WDS.25 003540
WRTPAT 007342
WRTUP 002560
XMTOAT 00i501
= 000004
SCRLF 000746
SFILL 001021
SFORMO 001554
SLOR 002112
SLORM (002264
SLOR1 002262
SNULL 001020
SPRINT 000770

359¢
3418

47S#
S0S

850

b28*

939*
1139%
1223
1324#
1549
1719%
1859+
1956

480#
S06
5S1
635
972%
114]1%
1224#%
1353
1558#%
1726%
1860%
1957
1442
ooo*

SSl#
S50

906
9CY
1683

665
1389

SSB#*

633s

1534

l2a4
1956+

b8Y

856#

S3ls
1247

CROSS REFERENCE TABLE -- USER SYMBOLS

489
507
SSe
b46
987%
1142%
1230%
1359
1563%
1733#
1869%
1970#

738

1549
920

1252
339

1763
670

1835
1231

728%

BY9
1251

JO4

03-SeP-76 17:07

490 * 49ls
S17% Sels
558 CS9Y#
X ¥4 6727
988% 989
1182 1156#%
1231%  1234%
1367 1369
1596% 1806
17490%  1747+#
1870#% 1880
1971%  2052%
Q18%  |S42%
1558 1596
921 1833*
972 1111
1799 1882
674 702
1538 1583
1235

940

£S1 679
131§ 1338

PAGE 46

492# 493
Saak Sa3
blok 613
683 693
1035 1052
1159%  ]1160%
1235%  1cYl#
1402 1406%
1645%  1BY7#
1761 1762
1881 1892%
1550%  1S51%
1126 1139
1910 1958
706 915
1584

68l 685
1370 1413

1156

1403

1164

1410

636
1421

S0l
832

1214

1483

704
1435

S02
S39#
619

14!

1759

799
1438

803
gug
b3
897%
1130%
1219
1321%
14

1359

1801

851
1448




MRINDEC-11-DEMJR-B FOPL1-70 MEMORY TEST MACYLl 27(732)

KO4

DEMJRB.P1I CROSS REFERENCE TRBLE -- USER SYMBOLS
1450
SRESTR 00C300 SOl S8? 701 773 810
$RLOR 002210 476 83%s 1257
$SRAVR 000254 4898 si8 676 730 791
STKFLG 001023 609%
$TPB 001028 blis 635
$TPFLG 001022 6078
$TPS 001024 6108 B33
$337RG= 0160866 20608
. = 010178 4398 Y544 4604 Y634 YEE 8 4684

671 707 7268 750 823 gb2s

1686 1697 1704 1711 1718 1725
1990 2060

007360 1218% 1229% 19604

005332 555 924 1112 1361 14834

004472 13318 1487

007112 1225 1879

007206 1236 1907 %

001030 595 bles

006214 1644 16538 1693 1774

006302 1143 1677%

007104 117 18698

004750 1398 1505

006232 1654 16588

006222 1655

0Cs250 1657 1659 16634

006240 1656 16608

006062 1131 1606%

007076 1161 1859

03-SEP-76 17:07 PRGE 47

Y74
880%
1732

4798
1047
1739

4824
1095
1746

Sl
1254
1768

S764
1290
1777

634
139Cs
1784

g41
1477
1919




MRINCEC-11-DEMIR-B FDPL1-70 MEMORY TEST MACYL1 27(732) 09-SEP-?6 17:07 PAGE 43
DENJAB.P!! CROSS REFERENCE TRBLE -- MACRO NRMES

STYPE 3lis




MO4

MRINDEC-11-DEMJR-B POP11-70 MEMORY TEST MACY1l 27(732) 03-SEP-76 17:07 PAGE 51

OEMJRB.P1! CROSS REFERENCE TRBLE -- PERMANENT SYMBOLS

ROC 753

ROD £93 bly 664 710 728 729 75¢ °97
1295 1305 1318 1321 1324 1419 1446 1548

RSL 748 763 923 98! 982 983 984 985

BCC 13C8 1500 1917

BCS 1889

BEQ 520 S41 SSY 663 bEb 703 737 739
1047 1065 1077 1080 1087 1095 1103 1147
1879 128l 1283 1347 1399 1532 15587 1568
igga 1711 1718 1725 1732 1739 1746 1773

BIC 667 740 751 74 775 9g8 1189 1978

BiIS 663 1498 1563 1984 1986

BIT B65 I 702 73 915 1410 1483 1653

BLT 629

BMI 1662

BNE 617 T, 645 675 - 688 630 760 787

999 1032 1050 1067 1090 - 1098 1117 1151
157 1638 1646 1754 1757 1760 1790 1793

BPL 563 B34 B4l 671 707 1105 1254 {404

BR 478 63l 673 762 823 937 957 971
1153 1ell 1213 'eB8? 1290 1352 1373 1657

BvVS 997 1062 1497 1804

CLC 1886

CLR 560 655 732 754 77 794 801 853
318 1027 1042 1089 1114 1130 1160 1189
1815 1536 15837 1539 1550 1562 1585 1608
1740 1747 1766 1778 1785 1892 1911 2055

CLRB 1991

CMP kbe 824 825 321 354 961 998 1015
1094 1101 1116 1146 1199 1243 1275 1278

CMPR lggg 1731 1738 1745 1778 1783 1890 1918

coM 913 958 353 994 1011 1083 1084 1892
1780 1781 1787 1788 1791 1794

DEC 759 766 771 808 g83e 835 847 1031
1645 1753 1756 1789 1792 1795 1841 1843

OECB 628

EMT 433

HALT 439 4?7?7 635 b4e 653 672 708 1286

INC See 1028 1043 1089 1091 1209 1210 1242

INCB 1185 1349

JMP 481 656 1249 1262 1362 1401 1452 1805

JSR 4£9 476 518 555 S5? Se4 535 622

MOV 475 480 489 490 491 492 493 43y

1848

701
951
1236
1421
1713
18907

525
Sl
693
820

1235

1428

826
1170
142
1784

2053
1658

809
1205
1802

1664
1018

1852

1499

958
1183
1654
1847

1759

833
1276
1842

1686
1033

905
1340
1705

1052
1502
1640

1066
1922

395
1833

%62
1230
1656
1891

1801

840
1365
1844

1768
1051

308
1345
1712

1064
169

1687

10997
1924

651
?q

(
1072
1857
1441
1734
1958

529
559
731
829

1012

848
1411
1895

1068

909
1358
17139

1075
1703
1752

1133
13&6

1212

1282

911
1427
1726

1079

1710

1755

1204
1368

1270

et P Pn e
~3 L W— oo
TNr—r——~}
nrLn WoOnwow

o U
— W

w~
L
Lo
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MRINDEC-11-DEMJR-B PDPL1/T0 MEMORY TEST MACYLl 27(732) (09-SEP-76 17:07 PAGE S2
DEMJRB.PL! CROSS REFERENCE TABLE -- PERMANENT SYMBOLS

8% %3 9w s 989 9@ 8 &3 &9 o d3 # ¥ @

O
w
(Vg

930 993 996 1002 1006 1007 1308 1009 1010 1014 1022 1023 1025 1026 1029
183 1038 1039 1041 1044 1045 1056 1057 106} 10e2 1070 1071 1073 1074 1078
10€5 1082 1093 1106 1111 1126 1127 1128 11e9 1134 1135 1.37 1139 1140 1141
1142 1152 1156 1157 1158 1159 1164 1165 1166 1167 1171 1180 1181 1186 1187
1188 1180 1191 1192 1196 1197 1198 1214 1215 1218 1219 1220 1222 1223 1224
1230 1231 1233 1234 1235 1240 le4l 1255 1267 1268 1269 1271 1274 1277 1294
1296 1303 1304 1309 1311 1317 1320 13¢2 1331 1332 1333 1334 1335 1336 1337
1343 1344 1350 1351 1354 1359 1367 1402 1406 1407 1408 1409 1418 1424 1425
1426 1440 1444 1447 1485 1486 1487 1468 1489 1490 1496 1501 1504 1S5GS 1506
1514 15833 1834 1835 1538 1540 1541 1542 1547 1549 1551 855 1558 1559 1580

1582 1583 1584 1586 1587 1588 1593 1596 1897 1606 1609 bl4 1615 1617 1618
1619 1620 lece 1623 1624 1625 1627 1628 1629 1630 1632 633 1634 1635 1647
1648 1665 1666 1668 1669 1681 1e82 1688 1695 1702 1709 716 1723 1730 1737

1744 1761 1762 1770 1770 1775 1782 1798 1800 1806 1807 f808 1849 1850 1859
1860 1869 1870 1880 1881 1883  1gees  iee8 1898 1899 1908 09 1913 1916 1926
197 9% 1967 I%3 ISl %2 1%3 I%4  I%S 190 1971 feE7 18 209 209

MOVB 616 635 769 1353 1389 1432 1445 1516 1809 1810 181l 12 1813 1814 1815
1816 1817 1818 1818 1820 1821 1822 1823 184 1825 182k 87 1828 1829 1830

‘e g3t el lea3 18 18  le%  lew 18w 1839 1840

NOP 533 Sek 591 66! 1002 1019 1259 1260 126l 1293 1357  L330 1543 1592 1677

RESET 1175 1239 1360 205

ROL 749 PB4 766 735 795 802 803 8O B80S 806 807 1430

ROLB 1429 1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 B4 1942 1943 1944
194 1946 1947 1948 4

ROR 742 743 744 746 756 7?57 758 1571 1572 1573 1574 1579

RTI 4s§ g7  B20 711 1386 1582 1560 1564 1598 _

RT 471 B97  E3p 776  Bl2 BI9 B3 B4l BG4 1298 1325 1407  IS18  IS44 1575
1583 1699  1EB7? 1670 1861  18sf 1871 1900 1928 1949 1372 199

SEC 1306 1914

SEV 1438

508 28 53] G546 S48 750 1431 1433 1517

SUB 733 827 30 332 1013 1058 1310 1368 1556

SHAB 741 1578

TRAP 432

ST 519 540 553 . 618  EM0 43 670 706 73 817 @22 839 978 1004 1102
1104 1148 1150 1182 1200 1203 1207 1273 1282 1307 1396 1338 1803 1831 1SE7
1569 1B1} 1691  1e6O0 1663 1685 1690 1767 1778 1846

TeT8 633 87 683 Ie53 1365

JASCI1  ©g9 713 870 871 875 878
.ASCIZ  ©72 716 717 719 721 722 858 877 879 1383 1386  I463 14685  l488 1470

1472 1475 1935 2001 2006 2010 2015 2018 2019 2022 203! 2034 2040 2041
.BYTE 605 606 607 609 1341 1342 1520 1521 15822 1523 1524 1528

.ENDOC 2060

.EVEN 576 726 8be 880 ¢ 1390 1477 2043
IF 2060 "

LIST 303 439 2060 .

LMCALL 311

-NLIST 308 439 2060

~EM

. 1
.REPT 439




BOS

NCEC- -DEN'R B FOPL! "0 MEMCRY VEST MACYL] &7173&) 03-SEP-T6 17:07 PAGE S3

ezn AB.P cR0SS REFERENCE TABLE -- PERMANENT SYMBOLS
) % gia 511 575 658 882 1197 1178
WORE isg 456 458 459 4e) Y 472
636 536 510 b1l £94 813 815
1308 1333 13% 138 138 138 1380

ERRORS DETECTED: O
CEFRULT GLOBRLS GENERATEC: O

¥DEMIAB, DEMSRB. SE3-SOL - CRFDS: ERFZ/EN: ABS=DSKM: DEMIAS. P11
RUN-TIME: 14 12 3 SEC onos

RUN-TIME RATIS: 837 31=1

cORE USED: 8 115 PRGES)

1264 1265 i32” 1509

473 483 484 833
gse 8Sk gel 307
1381 1492

1528

Sél
1115

16C0

€77
1138

1854

578
1244

1873

ses
1245




CDS

Spoeler _ryatime 8 Seconds, 37 KPS, 807 disk reads, S ¢isk wriigs _ '
gk S ""':3:!:::’:‘:’:""'"'.;,""'"::::'::!!.’!‘f!!..!!:..:,..'.“r_}
gUUUuuuUUUUUUUUUUUUUUUUUUULUUUUUUUUUUUUUUUUUU UUUUUUODOGU'OGGﬁbU'llillilllﬁa 633----50 N

90000000111111111122222222223333333333H94949499455S555555566566666867?7777777788BB88888899999999990000000000 i1




